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The Industrial Depression. 


In our correspondence columns, Mr 
attempted to 


. Beech has 
present depression 
existing in British industry in general and in the 
foundry trade particular. 


diagnose the 


Summarised, he 
insists that neither the employers nor the men 
are pulling their weight in comparison with 
their Continental competitors. There is no 
doubt a good deal of truth in this. All Mr. 
Beech offers as a panacea is, we infer, harder 
work all round coupled with an intensive applica- 
tion of machinery. Undoubtedly this would go 
far to restore trade. Before outlining our own 
ideas on this subject, it would seem desirable 
to draw attention to other potent factors. 
Primarily, every time there is a quick deprecia- 
tion in a foreign currency, a local lag in prices 
of labour and raw materials enables the alien to 
quote very favourable prices in the international 
market, but this is tantamount to an export of 
capital, which financial 
crisis, and destroys credit for financing export 
orders. 

Differing from 
foundries have difficulties securing 
financial aid, unless for a speciality capable of 
entering into the world’s) markets, local 
sumption being insufficiently big to attract the 
financier. 


tends to engender a 


British 
heavy 


American — practice, 


America still 
varying outlook—- 


So far as Jabour is concerned, 
possesses reserves of men of 


coloured men, Czechs, Germans, Poles, Italians, 
et aliter, all of whom have but little in) common 
with the others. In France, too, one man In 


seven is a foreigner. In Belgium, the country is 
split into the Walloons and Flemish, who do not 
speak the same language and have a somewhat 
different mentality. In Great Britain and Ger- 
many, there is real unity of outlook amongst the 
emplovees, but in the latter case two factors are 
operating. Primarily, as we stated last week, 
the foundry owners are so well organised that 
they can and do eliminate ** 
petition, 
essentials for progress. 


throat-cutting com- 
which enables them to maintain the 
Secondly, the employees 
have a real perspective of the evils of inflation 
and the destruction of accumulated 
represented by currency, 


savings as 
British foundry workers, because of similarity 
of outlook, are better organised than the majority 
of foreign workers, and are in a position largely 
to influence working conditions from. their point 
of view. The owners are so badly organised that 
when trade was good one section was in a position 
to deflect much skilled labour from other 
and destroved reasonable balance. 
engineering 


centres 
Tf the textile 
trade became prosperous and the 
automobile slack, we would expect the former to 
rob the latter of men when it can least afford to 
lose them. Supporting Mr. Beech's implied 
remedies, we would suggest that there is great 
necessity for the formation of a national foundry 
owners’ federation, which could institute a united 
costing 
prevent 


standard 
matically 


which would 


those guess-work 


system, auto- 


quotations, 
which in some districts are endangering the very 
existence of the local foundry industry. 
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Fourth Technical Foundry Exhibition 
in Dusseldorf. 


The Association of German Iron Foundries held 
its fourth Technical Foundry Exhibition from 
August 22 to September 13, in the Briiderstrasse 
Halls, Diisseldorf. The idea underlying this Exhi- 
hition was to show the possibility of a scientific 
exploitation of the entire founding art. 

The scientific section was arranged according 
to five large main groups, which cover every 
branch of toundry work. These were:—(1) Pre- 
paration of foundry operations, organisation; (2) 
general arrangement of foundry plant; (3) mould- 
ing operations; (4) metallurgy in foundry practice ; 
and (5) examination and improvement of pig-iron. 

In these groups there were incorporated, in all, 
sixteen sections, each of which was superintended 
by a special expert. 

The scientific exhibition was accompanied by a 
trade exhibition, which occupied an equally large 
space. The entire exhibition area of the two 
departments totals approximately 4,000 sq. metres. 
As regards the ‘trade show, care was taken that as 
far as possible real innovations only were displayed, 
so that also this part of the exhibition was worthy 
of the other part. Working demonstrations of 
the innovations relating to foundry machinery 
were given. Special mention is due to a complete 
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Mr. C. R. Horrell (Triplex Foundry, Limited. 
Great Bridge, Staffs); Mr. W. Rawlinson (J. W. 
Jackman & Company, Limited, Manchester); Mr. 
J. A. Smeeton (The British Schurmann Cupola «& 
Foundry Equipment Company, London); Mr. C. J. 
Stone (Manlove, Alliott & Company, Limited, 
Nottingham); Mr. McHugh (Mavor & Coulson, 
Limited, Glasgow); Mr, D. W. Prosser (Dynevor 
Engineering Company, Neath, Glam.); Mr. R. FE. 
Barker (Mill Foundry, Knottingley); Mr. J. N. 
Simm (Simm & Sons, Gateshead-on-Tyne); Mr. 
K. W. Bridges (F. W. Bridges & Sons, Limited, 
London), Hon. Secretary, Foundry Trades Equip- 
ment and Supplies Association; Mr. F. K. Neath 
(Librarian, British Cast Tron Research Associa- 
tion, Birmingham); Mr, D. W. Lennox (Britannia 
Foundry Company, Limited, Coventry); Mr. V. C. 
Faulkner (Editor of THe Founpry Trapve 
Journat); Mr. Shaw (Cole, Marchent 
Morley, Limited, Bradford); Mr. W. Lambert (J. 
Stone & Company, Limited, Deptford, London) ; 
Mr. A. Moore (Standard Brass Company, Benoni, 
South Africa): Mr. N. G. Calder (British Drving 
& Heating Company, Limited, London); Mr. H. F. 
Warner (J. W. Jackman & Company, Limited, 
Manchester); and Mr. H. J. Young (The North- 
Eastern Marine Engineering Company, Limited, 
Wallsend). 

In Dusseldorf, the party was joined by Mr. 
Ashwell, of the Southern Foundries, Limited, who 


A Grovp or British DeLecGates To THE DusseLporr FouNpry EXHIBITION. 


Curns-stone EpGe are Mr. Jonx Cameron 
AND German Founpry AssociaTIoNs. 


working foundry with a 1-ton cupola, which was 
in operation two hours daily. Here not only was 
iron melted and poured to form actual articles 
for use, but routing by American methods was also 
demonstrated in this exhibition foundry. 

Furthermore, all the individual branches of 
founding were dealt with in detail, so that an 
extraordinarily great display was afforded to both 
the foundryman and the layman who is interested 
in the progress of the founding art. 

The exhibition was visited by a delegation of 
representative British foundrymen organised by 
Mr. J. G. Pearce, director of the British Cast- 
Iron Research Association. The following gentle- 
men comprised the delegation : 

Mr. John Cameron (Cameron & Roberton, 
Limited, Kirkintilloch) (President of the Institute 
of British Foundrymen); Mr. W. J. Guthrie 
(Richardsons, Westgarth & Company. Limited, 
Hartlepool); Mr. W. Woodeson and Mr. W. J. 
Molineux (Clarke, Chapman & Company, Limited, 
Gateshead): Mr, G. Cockram (Ransomes, Sims & 
Jefferies, Limited, Ipswich): Mr, MeManus (G. & 
J. Weir, Limited, Glasgow); Mr. J. Haigh, (K. 
Green & Son, Limited, Wakefield); Mr. H. A. 
Hartley (Reavell & Company. Limited, Ipswich); 
Mr. T. W. Bullock (British Insulated & Helsby 
Cables Limited, Prescot): Mr. A. C. Cramb 
(Stothert & Pitt. Limited, Bath): Mr. W. H. Bate- 
man (Audley Engineering Company, Limited. 
Newport Salop): Mr. D. H. Wood (Constructional 
Engineering Company, Limited, Birmingham): 


STANDING ON HE 


inp Dr. Werner, THE PRESIDENTS OF THE BritisH 


had been at Hamburg and other towns in North 
Germany on a tour of inspection, and Mr. G. C. 
Castle, of the International Foundry Equipment 
Company, of Birmingham. Several of the party 
visited the Lanz Works at Mannheim, with a view 
of investigating the Perlit method of making 
castings. Others visited Dr. Werner's steel 
foundry, where the Schurmann furnace is working 
in conjunction with the converter. The Thyssen 
Works were also inspected, the object of interest 
being the Thyssen-Emmell process of making high 
duty cast iron, Monsieur Ramas, the president 
of the French Association, was also present, and 
extended an invitation to visit the Liege Joint 
French and Belgian Congress and Exhibition, to 
be held in the autumn of this vear. Whilst we are 
not aware of any actual orders being placed, much 
interest was evolved in several of the exhibits, and 
if sales are made, we hope that the buyers will 
choose plant which is a speciality, and which will 
enable the purchaser to produce castings either 
more cheaply or of better quality. 


A Works X-Ray Apparatus Available.*. 


Dr. W. D. Coolidge, of the Research Depart- 
ment of the (American) General Electric Com- 
pany, of Schenectady, has developed an X-ray 


outfit weighing only 20 lhs.. which is stated to he 
useful for ordinary works investigations. 


| 
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Steel Moulding Sands and their Behaviour Under 
High Temperatures.” 


By A. L. Curtis (Chatteris, Camb.). 


That a wide difference exists in the character of 
materials used in the preparation of moulds for 
casting stee] may be noticed from contrasts, shown 


in Table I, 


TaBLe 1.—Showing Variations in character of materials 
used in the preparation of Moulds for Steel Castings. 


Sample Nos. 6001. 1970. H « H. 6005. 
Per Per Per Per 
cent. cent. cent. cent. 
.-| 62.00 91,92 59.81 75.12 
Al,O, .-| 28.07 4.29 25.16 15.84 
Fe,0, --| 3.00 1.43 5.42 1.28 
CaO 0.10 1.14 0.24 
MgO 0.36 0.06 0.75 0.18 
} 
..| 0.80 0.15 3.00 Jf 1.22 
Na,O .-| 0.41 0.05 0.94 
TiO, NE ae 1.13 0.20 Not 0.88 
given. 
Loss on ignition .. 3.18 1.96 4.84 4.52 
99.67 | 100.16 | 100.12 | 100.22 
Total fluxes... 6.42 1.99 10.31 4.74 


N.B.—Sample 6001 is a steel moulder’s composition ; 
1970, steel moulding sand ; Hx H, a steel moulding com- 
position quoted by Harbord and Hall ; and 6005, a heavy 
compo.” 


As evidence that this difference is not confined 
to chemical analysis alone, but applies to variation 
in size as well, reference may be made to the size 
diagrams where it will be seen that these materials 
possess a vastly different grain-size. 

The above may possibly evoke the following 
criticism: ‘* The obvious difference in the process 
employed for making large steel castings in dry 
sand moulds, as compared with that for making 
small steel castings in greensand moulds, justifies 
the use of two such varying materials.” 

Whether the difference in character of the 
several processes employed for making steel] cast- 
ings by the ‘** open-hearth,”’ ‘‘ electric,” or ** con- 
verter’? process justifies the use of such varying 
materials, is outside the province of this paper. 
It is, however, a curious fact that two such widely 
differing materials are used in current English 
steel moulding practice, but in the United States 
little if any ‘* steel moulder’s composition ’’ was in 
use during the author’s residence there. Dr. 
Boswell? confirms this when stating that ‘‘ no such 
material [as compo] is known in American steel 
foundries.”’ 

Also, on the Continent large steel castings can 
be seen made in well-dried moulds, prepared only 
from mixtures of natural argillaceous, and silica 
sands, 

From the foregoing it might be inferred that 
several ‘‘ schools ’’ exist among steel founders, each 
employing the different processes for making cast- 
ings—one school preferring to use detrital com- 
position for its moulds, while another obtains 
similar results with mixtures prepared from 
natural argillaceous and silica sands. At this 
stage it is unwise to make further comment here. 

When reviewing the literature having a bearing 
on foundry sands, it is apparent that the use of 


* Carnegie Scholarship Memoir (Iron and Steel Institute). 

+ The grading method adopted (preceded by boiling the 
sample four to eight hours) was effected by washing the 
material with a stream of water on circular sieves of 10 to 
200 mesh the linear inch, in units of 10 mesh, finally 
drying and re-sieving all residues on the same sieves, pre- 
paratory to weighing. The wash water containing silts and 
clay substance was slowly filtered and residues recovered, 
dried, and weighed in the ordinary manner. About 20 to 
25 litres of water were necessary thoroughly to wash 50 
grammes of strong argillaceous sand after well boiling. This 
method of grading was used on account of its simplicity and 
speed of working, also because results could be seen at a 
glance. English measurements were employed, as all workers 
in a steel foundry are familiar with them. The author 
recently made a test for clay substance on a kaolinitic rock 
by this method, which, when compared with an analysis of 
the same rock by Dr. J. W. Mellor, agreed to within 0.4 per 
cent., thus showing the accuracy of the washing aoe. 

t “ British and American Foundry Practice,” 1922, p. 


ultimate chemical analysis, as furnishing a reli- 
able guide to the value of a prospective steel- 
facing sand, was within certain limits considered 
of little value. Until recent years the author 
accepted this theory, but after investigating a 
large number of analyses, covering a wide range 
of moulding materials, particularly those which 
find a place for use in making steel castings, 
experience has somewhat altered these views. In 
the author's opinion, the value of ultimate chemi- 
cal analysis cannot be over-estimated for check- 
ing the stability of either steel moulder’s com- 
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Fic, 1.—Steet Moviper’s Composition. 


position, natural argillaceous steel moulding sands, 
artificial steel moulding sands, or proprietary 
mixtures, together with clays and silica sands, 
which often form the basis of artificial facing 
mixtures. 

Steel moulding materials might perhaps be 
divided into three groups, viz.:—(a) Steel moul- 
der’s composition; (b) natural argillaceous sands; 
and (¢) artificial “ steel facing sands,’’ or * pro- 
prietary mixtures.”’ 

It is not the object of this research to deal with 
beyond making passing references: B’ 
and “©” will each be dealt with separately. 


Natural Argillaceous Sands. 

As an illustration that strong, naturally bonded 
argillaceous sands belong to the sand rather than 
the clay group, reference may be made to the size 
diagrams of washed residues representing samples 
of English argillaceous sands of Pliocene origin 
from St. Erth, Cornwall. An examination of 
these diagrams, Nos. 1301, 1302, 1303 and 1304 
(Figs. 3-6, etc.), will show that, as a general rule, 
the percentage of clay substance, silt, and sand 
grains finer than 200 mesh does not represent 
anything like half the weight of material in a 
given sample. In fact, in many cases these sub- 
stances rarely exceed 30 per cent. of their total 
bulk, and in one case only in the above samples 
does it exceed 50 per cent.—viz., sample No. 
1307 (Fig. 7). It will be found that if the silt, 
clay substance, and very fine sand be subdivided, 
the actual percentage of clay substance is nar- 
rowed down to further limits, consequently the 
ratio of clay substance to detrital matter is 
smaller than at first estimated. 

If further proof is necessary before classifying 
argillaceous sands as such, and not as clays, 


— 
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Fig. STEEL MovipInG Sanpv. 


chemical analysis will show that the alumina 
(Al,O,) content in natural English, Belgian, and 
American “ strong’? sands, of Pliocene origin, 
used in the preparation of moulds for casting 
steel, rarely exceeds 10 per cent., and a survey of 
the analyses of commercial clays having high re- 
fractory qualities will seldom find a material 
classified as a clay with an alumina content lower 
than 10 per cent. 
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Apart from the chemical analysis of sands used 
for facing purposes in greensand moulds for steel 
castings, if the physical composition of such sands 
he resolved into their component parts by thorough 
boiling and washing, it will be found that from 
one-half to three-quarters of the bulk of most 
facing mixtures is made up of sand grains or rock 
detritals which have a= grain-size larger than 
0.0026 in., and could not therefore he wisely 
included in the microscopical category of clays. 

Probably the only, and certainly one of the most 
useful, deposits of natural argillaceous sand of 
Pliocene origin in England suitable for use in 
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Fic, 3.—Enciisn Naturan 
MovuLpiInG Sanp, St. Ertu, Cornwani 


making moulds for casting steel is situated. unior- 
tunately enough, near Land’s End. at st. Erth 
in Cornwall Similar deposits occur in Belgium 
South Africa and the United States, the closest 
resemblance to the Cornish deposit heing the 
Belgian sand irom Acoz 

In 1923 the author was informed by Messr- 
Harvey & Company that some sixty vears ago 
large iron cylinders were cast at their Hayle 
foundry, the moulds being made from the argil- 
laceous sand from St. Erth. In 1847 a evlinder 
144 in. in diameter was cast at Hayle by this firm 
for the large pumping-engine made for draining 
the Haarlem Lake in Holland. At that period it 
is more than probable that any moulding sand 
taken from St. Erth was quarried from near the 
surface; consequently, the silt and clay substance 
in the sand would be smaller than if the material 
were taken from the lower and stronger seams. 

In 1913 the author had four samples of St. Erth 
moulding sand tried in different steelworks and 
tested in the laboratory, with the following 
results :— 

Sumple 1301 (Steelworks No, 1).—Produced suc- 
cessfully by the Tropenas process small steel cast 
ings from neat St. Erth sand in greensand moulds. 

Analysis.—SiO,, 90.24; Al,O,, 3.29; Fe,O,, 2.27: 
CaO, 0.20;- MgO, 0.19; K,O, 0.58; Na,O, 0.44: 
TiO., 0.36; and loss on ignition, 1.96 per cent 

Sample 1302 (Steelworks No, 2).—Produced suc- 
cessfully by the Tropenas process small and me lium 


Fic. 4... Movipinc Sanp, St. Ertu, Cornwatri 


stee] castings from neat St, Erth sand in skin- 
dried greensand moulds. 

{nalysis.—SiO,, 89.64; Al,O,, 3.55: Fe,O,, 2.57; 
CaM, 0.24; MgO, 0.29: K,O, 0.53: Na,O, 0.41; 
TiO,, 0.32; and loss on ignition, 2.36 per cent 

Sample 1303 (Steelworks No. 3).—Produced 
successfully by the Tropenas process small and 
medium weight steel castings from neat St. Erth 
sand in skin-dried greensand moulds. 

Analysis.—SiO,, 88.84: Al,O,, 4.75; Fe,O,. 1.71; 
CaO, 0.12; MgO, 0.35; K,O, 1.52; Na,O, 0.-4: 
TiO,, 0.22; and loss on ignition, 1.65 per cent. 

Sample 1304 (Steelworks No. 4).—An_ adverse 
report was received stating St. Erth sand was not 
so good as other moulding sands in use for making 
small and medium weight steel castings from the 
electric furnace, 

Analysis.—SiO,, 87.72; Al,O, 5.38; Fe,O,, 2.28: 
CaO, 0.12; MgO, 0.16; K,O, 0.59: Na,O, 0.42: 
TiO,, 0.62; and loss on ignition, 2.82 per cent. 

According to analysis, sample No, 1304 should, 
if anything, be the most refractory sand, its total 
fluxes—viz., ferric oxide, lime, magnesia, potash, 
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soda, and titanium oxide—being only 4.19 per 
cent. 

The proportionately higher alumina (5.38 per 
cent.), lower silica (87.72 per cent.), and higher 
loss on ignition (2.32 per cent.), however, suggest 
that this sand contains an excess of clay substance 
over and above that required for the bond in a 
steel-facing mixture. Such an excess might retard 
permeability to gas and be likely to reduce refrac- 
toriness. 

By referring to the size diagrams of samples 
Nos. 1301, 1302, 13803, and 1304 (Figs. 3 to 6), 
which show the percentages of residues retained 
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Fic. 5. Movipinc Sanp, St. Entu, Cornwatr. 


on sieves 1) to 200 mesh inclusive, in units of 10 
mesh, it will be seen that sample 1304 contains 
more silt and clay substance (28.360 per cent.) 
than either of the three previous sands. This 
might appear to confirm the  proportionatels 
higher alumina and lower silica shown in the 
chemical analysis of the sample. If the curves 
in size diagrams Nos, 1301, 1302, and 1303 (Figs. 3 
to 5) are compared, a close relationship in size 
will be noticed, a change only occurring with 
sample 1304 (Fig. 6), which in addition to its 
higher silt and clay substance is more uniformly 
graded than the others. Of the four sands 
No. 1301 was sampled in June, 1913, and Nos. 
1302, 1303, and 1304 were sampled in December, 
1013. 

It will be noticed that sands Nos. 1301, 1302, 
and 1303 produced small and medium weight steel 
castings by the Tropenas process trom greensand 
moulds when used neat with successful results in 
three different steel foundries, while sand Now. 
1304. which was adversely reported on, gave 
indifferent results. 

Comparison of the four size diagrams also shows 
that the first three samples differ little from each 
other, each having a smaller silt and clay sub- 
stance than the fourth. This averaged 18.751 
per cent. as compared with 28.860 per cent. in 
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Fic. 6.—Movipine Sanp, St. Cornwatu. 


sample 1304. Also, the aggregate detrital grain- 
size or crop of samples 1301, 1302, and 1303 was 
larger than 1304. 

On evidence of chemical analysis alone, it might 
reasonably be argued that if sands 1301, 1302, and 
1303 (Figs. 3 to 5), possessing the following fluxes, 
viz., 4.64, 4.36, and 4.76 per cent. respectively, 
could successfully produce steel castings, then sand 
1304 from the same pit and year, with only 4.19 
per cent, total fluxes, should give, if anything, 
better results, especially when compared with sand 
1303, whose alkali content was shown to be 2,36 
per cent. compared with only 1.01 per cent. in 
1304. 

More information is apparently available in the 
size diagrams than in the figures from chemical 
analysis, but even this evidence does not show why 
sand 1304 was incapable of producing similar 
results to sands 1301, 1302, and 1303. 

It was therefore considered desirable to test the 
refractory and permeability-to-gas qualities of the 
four samples. 

(To be continued.) 


393 
2 
x ~< - - - 
7 


SEPTEMBER 10, 1925. 


THE FOUNDRY TRADE JOURNAL. 215 


The Hornsey L.T. Process for Reducing Iron Ore.* 


By G. Hooghwinkel. 


Briefly stated, the Hornsey process is a low- 
temperature reducing process, employing neither 
coke nor limestone and producing a nodular pro- 
duct comparable with malleable pig-iron, which 
may be readily converted (that is without re- 
fining) into steel or forged iron. Thus it is not 
direct production of steel, an object so long aimed 
at in various countries, but unfortunately not yet 
sufficiently developed to be of commercial value. 
By this process, however, a very pure semi-pro- 
duct is obtained, which may be converted into 
steel at little expense. 

In operation the Hornsey process makes use 
eof three rotary retorts or furnaces (only two 
of which are lined with refractory bricks) 
arranged in series and charged by gravity. The 
upper retort heats the ore (without limestone or 
any other flux) up to a temperature of 800 deg. 
C. by the surplus gases of the second retort. The 
heated ore drops by gravity into the second re- 
tort, where it is mixed with the reducing agent; 
low-grade coal, smalls, ete. To maintain the 
necessary temperature (as the reduction absorbs 
heat) in this retort, an auxiliary heating system 
is arranged by means of a burner of pulverised 
coal or even by mazout. This fuel does not re- 
quire to be finely pulverised. During this reduc- 
ing period the charge becomes neither pasty nor 
friable. It is then introduced into the third re- 
tort (which has no siliceous lining), where it is 
cooled by water sprays to a temperature at which 
re-oxidation cannot occur. 

From the third retort the product is discharged 
through an air-tight opening, to prevent the 
admission of air. After long researches this diffi- 
culty has been successfully @&ercome, in an in- 
genious and efficacious manner. In the experi- 
mental works, the capacity of which was 150 tons 
of nodular iron, the retorts were about 33 ft. in 
length and about 5 ft. in dia. Fach retort is 
worked by a variable-speed motor enabling the 
speed to be varied from 1 to 2 r.p.m. The second 
retort is made to revolve a little quicker than the 
first, and the third quicker than the second. The 
temperature never exceeds 1,050 deg. C. 

[t should be specially noted—and here the Horn- 
sey process differs from all other systems—that 
the metallic iron in the ore is not melted, nor even 
softened, but is mixed mechanically and not 
chemically with the impurities, which are col- 
lected on a magnetic drum apparatus as the pro- 
duct passes, or by other methods of separation. 
The final product is pure, containing from 98 to 
99.5 per cent. of iron. In practice it may be 
found that a purity of from 95 to 96 per cent. of 
iron would be more economical, as it would supply 
the materials necessary for the formation of slag, 
for covering the bath and preventing re-oxidation 
during the conversion of the nodular product into 
steel. The joints of the revolving cylinders, 
hetween the two bearings of each retort, are made 
flexible so as to be able to follow automatically 
any irregularities in rotation, eccentricity, or 
contraction and expansion. 

Taken as a whole, the advantages claimed for 
the Hornsey process over blast furnaces may be 
summarised as follows:—(1) It produces pure iron 
at half the cost of that produced by blast fur- 
naces; (2) the plant can be started and stopped 
as desired, and without cost: (3) it does not re- 
quire skilled workmen; (4) the cost of mainten- 
ance is reduced to 25 per cent.: (5) the cost of 
construction is reduced by 50 per cent. or more: 
(6) it produces a pure product; (7) poor ores and 
low-grade coal can be employed ; (8) the iron is not 
melted and cannot be combined chemically with 
the impurities of the gangue; (9) the plant. is 
simplified—there are no blowers, charging hoists 
or Cowper stoves; (10) the use of limestone is dis- 
pensed with, 


Results Obtained. 


Some experiments on a commercial scale have 
been carried out at the works of the Sheepbridge 


{(* The printing of this article does not carry any endorse- 
ment of the claims made by the author, which interested 
parties can investigate for themselves.—Ep., F.T.J.] 


Coal & Iron Company, Limited, Chesterfield, with 
the following results :— 

As already explained, the iron produced is a 
pure metal extracted or separated from the other 
constituents of the ore by mechanical means. 
In its granular form and its physical properties 
it shows a fundamental difference compared with 
blast-furnace iron. It is an intermediate pro- 
duct resembling malleable iron. It contains less 
earbon than ordinary pig-iron, and the carbon 
content can be varied within reasonable limits. 
It is suitable for the production of steel or malle- 
able iron by the ordinary methods, which are, how- 
ever, simplified owing to its purity. It may be 
compared with the product obtained by the pro- 
cesses of extraction by electrolysis. 

Gas.—The temperature of the gases averaged 
350 deg. C. with a maximum of 400 deg. and a 
minimum of 300 deg. Their composition proves that 
the heat contained in the fuel was employed with 
a satisfactory output. The average of the analyses 
was as follows:—CO, 1.7 per cent.; CO,, 16 per 
cent.; O, 2.9 per cent. 

Ores Employed.—The ores employed in the dif- 
ferent tests had a maximum percentage of iron 
of 63.40 per cent. falling to 20 per cent., and of 
silica 4 to 20 per cent. The tollowing are the 
complete analyses :— 


| F Carbo- 

\Magnetite.)Hematite.| pate, | Limonite. 

| Per cent. | Per cent. | Per cent. | Per cent. 
Tron ..| 63.40 38.00 37.20 21.00 
Silica --| 4.00 17.10 14.67 12.00 
Limestone .. 3.05 8.50 0.40 22.00 
Magnesia -- 1.60 
Phosphorus .. 0.76 0.03 0.23 0.25 
Sulphur 0.04 0.08 0.03 
Manganese .. 0.14 0.96 O15 1.10 
Water me 0.35 2.45 11.40 4.00 


Costs of PVroduction.—The figures relating to 
costs are expressed by the author in dollars, the 
idea being to facilitate comparison with American 
blast-furnace costs, but for the purposes of the 
present article they are presented in British cur- 
rency, the exchange being taken at par. 

The costs of reduction and separation varied 
from 18s. to 35s. 6d. per ton (2,240 lbs.) of iron. 
To this must be added the cost of the ore. 

The consumption of electricity for driving, 
separation, etc., varied from 1 to 1.5 h.p. per ton 
of iron produced, or 24 to 36 h.p.-hrs. per ton, 

Below are given details of the costs, calculated 
for a production of 500 tons of iron per 24 hours. 
The ore used was hematite (Cumberland) with 
52 per cent. Fe and yielding 50 per cent. by reduc- 
tion. Its price was 22s. per ton. 


Per ton 
ton of 
iron. 


Per day. 


(a) Labour, comprising 65 work- 
men --| 9214 3 8} 
(b) Electric power: 400 hp...) 20 16 8 
(c) Fuel: 224 tons of coal at 25s.;———————. 
per ton ea oe --| 280 0 O 
Charges for dryers, grinders, and 
pulverisers, 224 tons at 4s. 2d...) 46 13 4 
32613 4/13 1 
(¢) General charges and deprecia- 


Total per ton 20 4 


It will be seen that at the par rate of exchange 
the cost is equivalent to 20s. 4d. a ton, to which 
must be added that of two tons of ore. Thus the 


price per ton of pure iron (96 per cent.) is 64s. 4d. 
as compared with the present price of 88s, for 
more or less pure blast-furnace pig-iron. 

Taking granular iron as base, crucible steel and 
ordinary open-hearth steel, without other addi- 
tions, and malleable iron were produced. The 
figures are given below, as checked by the Sheffield 
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Testing Works, Ltd. In general it was found that 
the steels obtained were of superior purity (25 per 
cent. better than the best Swedish steel). Even 
those obtained from a basis of impure granular 
iron showed remarkable characteristics. 

In the puddling tests varying percentages of 
ordinary pig were used with the product of the 
Hornsey process. It was found that the product 
was easy to work, and that the charge took only 


40 to 45 minutes, instead of 90 minutes with ordi- 


nary pig-iron. With a Hornsey granular iron 
containing 0.35 per cent. of sulphur, rolled bars 
were produced containing no more than 0.02 per 
cent. of sulphur. The following figures give the 
results of a comparison of an axle steel manu- 
factured with the Hornsey product in the electric 
furnace with two ordinary steels of the same 
type 
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a useful size, both for handling on the job, 
and working into the general scheme. 

The houses would be of a ‘subsidy’ earning 
type, and the plates would have to be so 
‘framed’ that the inside lining of the house 
could be readily fastened to the plates. The 
joints of the plates would have to be absolutely 
water-tight—whether by machined or caulked 
joints, or millboard, will be a matter of choice 
or determination. The use of cast iron as a 
‘filling “* in even large public buildings is no 
new thing, perhaps one of the best examples being 
the whole of the north side of the Cotton Ex- 
change at Liverpool, whilst cast-iron lighthouses 
are an everyday affair. 

In the latter application the Hartlepool Harbour 
Commissioners only last week decided to erect one 
of this material. The outside face of the plates 


| Furnace-cast steel. Oil-tempered steel. 
Characteristics: | "Sheffield carb.| Steel 0.33% Sheffield carb. Steel 0.33% 
| Hornsey steel.| steel. | | Swedish Pig. Hornsey steel. steel. |Swedish pig. 
EI astic limit in tons per | | 
sq. in. 25.60 16.90 19.10 31.96 not 27.50 
| verified 
Max. breakingload, do. | 39.48 31.00 31.20 46.00 a 33.50 
Elastic limit per cent. ..| 0.65 | 0.55 0.61 0.69 a 0.82 
Elongation, per cent. al 28.00 | 31.00 28.50 26.00 we 26.70 
Reduction of area per 
cent. .. | 49.60 49.70 52.10 47.20 - 54.00 
Bending tests 180 not not 180° ” not 
verified verified verified 
Shock tests (Izod) in ft.- | 
lbs. 203 | 24 
Fatigue tests (Stanton) 937 | not verified 304 
These results demonstrate the superior proper- for house use calls for a little thought. Shall 
ties of Hornsey stee]. The resistance to fatigue at they be plain, panelled, or moulded with a 


such high loads is remarkable. 

Tests were also made in the crucible. The re- 
sult is very interesting, for with granular iron con- 
taining 0.17 per cent. of sulphur and 06.29 per 
cent. of phosphorus a very superior and very duc- 
tile steel was obtained. These steels, moreover, 
were converted into commercial products. 

A bar 1} in. dia., heated in the furnace, was 
bent into a knot when cold without showing any 
cracks. This product would be suitable for the 
manufacture of special and high-speed steels, of 
the tungsten, vanadium and chrome type, and also 
for the manufacture of rustless steel for knives, 
etc. 

The tests were afterwards continued with in- 
ferior material, for the ary of ascertaining its 
possible industrial uses. A product obtained dur- 
ing the first tests was taken, containing 21 per 
vent. pure iron, 14 per cent. coke dust and 65 per 
cent. gangue (0.2 per cent. phosphorus). From 
this a good quality of spring steel was obtained. 
A steel with 0.91 per cent. of carbon, obtained with 
the Hornsey product, showed a resistance of 100 
kg. per sq. mm. (63.5 tons per sq. in.) under the 
tensile tests. 

All these results in their aggregate tend to in- 
dicate that the Hornsey low-temperature solid 
process for reducing iron ore yields a product pos- 
sessing special metallurgical characteristics which 
constitute a great advance on the pig-iron pro- 
duced in blast furnaces, and at a cost which is 
materially lower. It might be emploved to replace 
scrap in open-hearth furnaces and for the produc- 
tion of stee] in the electric furnace. 


Cast Iron as an Aid to the Housing 
Shortage. 


By Articvs. 


Although cast iron as a house-building 
materia] has been mentioned or suggested during 
the last few vears, it is only this vear that the 
material has been seriously considered as helping 
to solve the problem. The recent development 
in this line in the Sheffield district. where 150 
cast-iron houses are being built by a_ local firm 
of founders, has shown the possibilities of the 
material. 

In considering cast iron, in this new aspect of 
application, the use must be kept within certain 
economic bounds. Jt must be made in units of 


* stippled’ face. The bottom plates should, of 
course, have wide flanges, so as to get a good 
bed on the foundations of concrete or brick. 
Again, condensation on the inner or house face 
would require dealing with. A coat of paint and 
cork cuttings put on the wet paint, after fixing 
the plates, suggests itself. It should be easy to 
arrange flanges to receive windows if of wood, 
or any other material. The possibilities of cast- 
iron houses are great, if founders will awaken 
to the fact. Another feature in its favour is 
the fact that foundries capable of making plates 
abound in every fair-sized town. 


Fry’s Metal Foundries, Limited. 
A New Foundry to be Started. 


Owing to the increasing ramifications of Fry’s 
Metal Foundry, Mr. John Fry has turned his busi- 


ness into a private limited liability company 
which was registered on September 1, with a 


nominal capital of £100,000. 

Mr. Fry’s numerous friends in the engineering 
and foundry trades will be glad to learn that his 
personal interest in the new company is not in 
any way lessened by the change, as Mr. Fry will 
continue to take the same active interest in his 
capacity as chairman and managing director. 

The staff of the old firm remains unchanged, 
and Mr. A. H. Mundey and Mr. P. Parish, 
who have been associated with Mr. Fry for so 
many years, have heen invited to accept seats on 
the board of directors. 

One of the most recent additions to the 
activities of the firm has been the provision of a 
new branch foundry at 108-110, John Street, Glas- 
gow, for the benefit of Scottish customers. This. 
with the existing foundries at London, Man- 
chester, Bristol, and Dublin, cannot help being of 
considerable advantage to their customers every- 
where by ensuring almost immediate delivery of 
white antifriction “metal and solders. 


To Resharpen Old Files.—First clean the file 
in spirits of turpentine, and then in clean warm 
water. When dry, place the file point downwards 
in a solution of :—Sulphuric acid (H,SO,), 1 pint; 
nitric acid (HNO,), 1 pint: water, 1 quart, and 


allow the file to remain in this solution for about 
1} hours, 
ru versa, 


adding the acid to the water, and not 
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The Effect of Temperature on the 
Behaviour of Metals and Alloys 
in the Notched-bar Impact Test.* 

(Abridged.) 
By R. H. Greaves, D.Sc., and J. A. Jones, M.Sc. 


(Communication from the Research Department, 
Woolwich.) 


METHOD OF TESTING AND MATERIALS USED. 

The tests were made in a 30-kgm. Charpy 
machine. The B.E.S.A. standard form of test- 
piece, having the dimensions 10 x 10 x 60 mm. 
with a 45 deg. V-notch, root radius 0.25 mm. and 
2 mm. deep, was used throughout. The specimens 
were placed in a bath or furnace at the required 
temperature, and were, unless’ otherwise stated, 
kept at that temperature for half an hour before 
breaking. They were then removed to the anvil 
of the machine and broken immediately. 

The time occupied in breaking, measured from 
the moment of removal from the constant-tem- 
perature bath or furnace, was not more than 4 
seconds ; the change of temperature which occurred 
in this time below the notch at the centre of the 
specimen was found to be very small, and. the 
necessary corrections have been applied. 

It is of interest to compare the results of 
notched-bar impact tests with those of tensile and 
other tests, but such full accounts of the results 
of mechanical tests at high and low temperatures 
have recently been published’ that it is unneces- 
sary to reproduce them here. In comparing the 
behaviour of materials in the notched-bar impact 
test with their other mechanical qualities, two 
characteristics of the test must, however, be borne 
in mind :— 

(a) The quantity directly measured is energy, 
the product of stress and strain. The use of the 
term ‘ impact strength,’’ as applied to the results 
of the notched-bar impact test, is misleading. 
For a given type of material the main _ factor 
affecting the energy absorbed, either in a tensile 
or a notched-bar impact test, is the deformation 
undergone. In general a test-piece which under- 
goes much deformation absorbs a_ considerable 
amount of energy, and one which is only slightly 
deformed absorbs relatively little energy, the effect 
of tensile strength being secondary. Increasing 
softness is usually accompanied by an increase in 
impact figure if it is also accompanied by increase 
in elongation and reduction of area. In very soft 
metals, or in metals at high temperature, the ten- 
dency of an increase in elongation and reduction 
of area to raise the impact figure may be more 
than counterbalanced by weakness or by the rapid 
fall in tensile strength as the temperature is 
raised. 

(b) The rate of straining is very great. In all 
tests at high temperature and, to a less extent, in 
tests on most metals at atmospheric temperature, 
the rate of straining is of the greatest importance, 
and due allowance must be made for differences in 
the rate of straining in different tests. The 
necessary allowance is a vague and undetermined 
quantity, but its effect is that the notched-bar 
impact test at a given temperature must be com- 
pared with the tensile test, not at the same but 
at a lower temperature, provided that no phase 
change occurs in this temperature range on heat- 
ing or cooling the metal under test. Correlation 
of notched-bar impact tests with impact hardness 
tests* should be more direct in respect to the time 
factor, but the mode of deformation in the two 
tests is very different. In the hardness test 
deformation is produced by compressive — stress, 
whereas failure in the notched-bar test occurs 
under highly localised tensile stress. The notched- 
bar test may therefore be expected to be much 
more severe, and to discriminate more clearly 
between different conditions of the material. 


Chemical Analysis.—Iron, 0.01; tin, 0.03; anti- 
mony, 0.007; and lead (by difference), 99.95 per 
cent. 


Abstract from a Paper read before the Autumn Meeting 
of the Institute of Metals. 

' ©, Upthegrove and A. E. White, “ Available Data on the 
Properties of Non-Ferrous Metals and Alloys at Various Tempera- 
tures,”” Proc, Amer. Soc. Test Mat., 1924, 24 (L1.), 88; ** Physica! 
Properties of Materials,” U.S. Bur. Stand, Cirel, No. 101, 1924 

2 ¢. A. Edwards and P. M, Herbert, J. Inst. Metals, 1921, 25, 


175 


TRADE JOURNAL. 217 


Tests were made on the metal in the cast con- 
dition (Fig. 1). There was a steady fall in impact 
figure from — 80 deg. C. to 300 deg. C., then a 
more rapid fall to the melting-point. 


Aluminium. 
Chemical Analysis.—Silicon, 0.16; iron, 0.06; 
and aluminium (by difference), 99.78 per cent. 
Tests were made on the metal in the cast con- 


| 


| | 


o 200° 400° 600° 620° 1900° 
TEMPERATURE *C 
Fic. 1.—Impact Figures or Copper, ALUMINIUM, 
AND LEAD at DIFFERENT TEMPERATURES. 


dition (Fig. 1). Very variable results were ob- 
tained at — S80 deg. C., but not at other tempera- 
tures. The range covered by a dozen tests at 
— 80 deg. is shown by a dotted line in the dia- 
gram. There was a steady fall in impact figure 
from — 48 deg. to about 200 deg. C., from which 
temperature to 450 deg. C. the figure remained 
approximately constant, then falling again as the 
temperature was raised, first slowly and then 
rapidly to the melting-point. It is probable that 
the maximum impact figure is not attained at 
— 80 deg. C., since Guillet and Cournot found a 
further rise, accompanied by increased hardness. 
on cooling to the temperature of liquid air, 


Copper. 

Chemical Analysis.—Arsenic, 0.01; antimony. 
0.005: oxygen, 0.03: bismuth, < 0.001; and copper 
(by difference), 99.95 per cent. 

The metal (best electrolytically refined) was 
tested after hot-rolling and annealing at 650 deg. 
C. for 1 hour. The Brinell hardness number was 
48, both before and after annealing. Variable 
results were obtained at all temperatures up to 
350 deg. C., but the points shown in this part of 
the curve represent the average of 8 to 12 tests at 
each temperature except — 48 deg. C. (2 tests) 


| 
BLN 
+ \ 


-100° 0° 100° 200° 300° 
TEMPERATURE °C 
Fic. 2.—ImMpact Ficvures or Tin at DIFFERENT 
TEMPERATURES. 


Copper shows an almost constant impact figure 
between 120 deg. C. and 80 deg. C. (Fig. 1). 
Guillet and Cournet, using the Mesnager test-piece., 
found no reduction in impact figure at — 190 deg. 
C. As the temperature of testing is raised above 
120 deg. C. the impact figure is lowered, the most 
rapid fall occurring between 120 and 200 deg. C 


Tin. 

Chemical Analysis.—lron, 0.02; lead, 0.05; and 
tin (by difference), 99.93 per cent. 

The metal was tested in the cast 


(Fig. 2). 


condition 
Tin shows allotropic changes at 16 deg. 


| 
| 
Lead. | 
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and at a temperature variously given as 161], 170, 
and 202.8 deg. C.,° and these coincide approxi- 
mately with inflections in the impact figure- 
temperature curve. The tin was in the metastable 
condition below 16 deg. C.; there was no evidence 
that the allotropic change to grey tin had begun 
to occur, 
Zinc. 

Chemical Analysis. —(1) Lead, nil; iron, 0.04; 
and zine (by difference), 99.96 per cent.; (2) lead, 
0.014; iron, 0.009; cadmium, 0.023; and = zinc, 
99.95 per cent. 

The material was electrolytic zinc, and was 
tested (1) in the cast condition, (2) after rolling 
and annealing at 250 deg. C. (Fig. 3). Zine 
shows a very low impact figure at atmospheric 
temperature and below. The difference in 
behaviour of rolled and cast zine between 150 deg. 
and 250 deg. C. is probably due to the smaller 
grain-size of the rolled metal. When heated above 
its annealing temperature the rolled zine showed 
increased grain-size, and its impact figure fell 
rapidly, especially between 300 deg. and 350 deg. 
C., to a value below that of the cast metal. 

Miss K: E. Bingham* has made an important 
contribution to the study of the allotropy of zinc, 
and has summarised the evidence in favour of the 
existence of three allotropic modifications, the 
inversion temperatures being 160 to 200 deg. C., 
and 300 to 340 deg. C. The temperatures deduced 
for the critical changes varied to some extent 
according to the property measured. The impact 
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TEMPERATURE °C 


Fic. 3.—-[mpact Figures or Cast anp oF ROLLED 
at Dirverent TEMPERATURES. 


figure-temperature curves show evidence of inflec- 
tions at 150 deg. and possibly at 300 deg. C., 7.e., 
at about the same temperatures as do the curves 
connecting other mechanical and physical tests 
with temperature. 

The high value of the impact figure of zine 
between 120 and 160 deg. C. is of interest, as this 
range coincides with the range of temperature in 
which the hot-rolling of zine can be carried out. 

Maurer and Mailiinder® have determined the 
effect of temperature on the impact figure of 
extruded zinc containing 1.4 per cent. of lead. 
They were chiefly concerned with the temperature 
coefficient at slightly raised temperatures, and they 
made an insufficient number of tests to fix the form 
of the curve at temperatures above 100 deg. C. 

Monel Metal. 

Chemical Analysis.—(1) Copper, 25.8; nickel, 
69.2; and iron, 4.3 per cent.; (2) copper, 28.6; 
nickel, 66.2: iron, 2.3; silicon, 0.16: and zine, 
1.85 per cent. 


o 200° 400° 600° 800° 
TEMPERA URE 


Fic. 4.—Impact Figures or Monet 
AT DIFFERENT TEMPERATURES. 


Notched-bar tests were made on test-pieces taken 
in the longitudinal direction after rolling and 


* See references in R. M. Cavan, ‘ Text-Book of Inorganic 
Chemistry,” 1917, vol. v. 332 (edited by J. N. Friend). 

* K. E. Bingham, J. Inst. Metals, 1920, 24, 333. 

* E. Maurer and R. Maildnder, Stahl u. Eisen, 1925, 45, 418, 419. 
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annealing at 900 deg. C. (Fig. 4). The | ‘sults on 
the two samples (Brinell hardness 12i nd _ 130 
respectively) were somewhat variable, t:. 1gh the 
variations were of little practical impo: nee, as 
the figures were consistently high. Low ' mpera- 
tures down to — 80 deg. C. caused no wering 
of the impact figure. 


Coinage Bronze. 
Chemical Analysis.—Copper, 94.8; tin, zine, 
1.5; lead, < 0.01; and iron, trace per ce 


TEMPERATURE 
Fic. 5.—Imeact Figures or CoixaGe Bronze ar 
DirFERENT TEMPERATURES 


The alloy was tested in the cast condition, after 
being annealed at 760 deg. C. for half-an-hour and 
cooled slowly (Fig. 5). Its Brinell hardness was 66, 


Bronze-bearing Metals. 

The change of impact figure with temperature 
has been investigated for a number of bronzes of 
different compositions in the cast condition. None 
of these alloys gave a good impact figure at any 
temperature. The curve given in Fig. 6 refers to 

-3 


J» 


Impact Figure Kgm. 


-200° o 200° 400° 600° 800° 1000" 
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Fic. 6.—IJmpact Ficures or 85:15 Bronze 
aT DIFFERENT TEMPERATURES. 


the pure tin-copper alloy containing 15.8 per cent. 
of tin, cooled in water from 620 deg. C. It shows 
a maximum at about 470 deg. C., which coincides 
approximately with the temperature of the eutec- 
toid change. 
70 : 30 Brass. 

Chemical Analysis.—Copper, 70.0; iron, 0.05; 
and lead, nil per cent. 

Tests were made on the cold-rolled alloy (Brinell 
hardness number 176) in the longitudinal and 
transverse directions, and also on the same alloy 
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Fic. 7.—Impact Figures or Leap-Free 70: 30 
Brass at DIFFERENT TEMPERATURES. 


after annealing at 650 deg. C. (Brinell hardness 
number 62). The results are shown in Fig. 7. 
When the alloy was tested in the cold-worked 
condition, .ts impact figure fell slowly between 
— 80 deg. and 250 deg. C., at which temperature 
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recrystai tsation of the cold-worked alloy began to 
set ind ~img the period of heating before the test 
wasma “! Asa result of the softening so produced 
the im} ‘tt figure rose to a maximum at 350 deg. 
C. Ab» this temperature the curve was similar 


to tha f the annealed alloy, but from 400 deg. 
C. to ) deg. C. the values of the impact figure 
were thtly higher because of the finer grain- 
size. above 650 deg. C. the impact figure was 
indep Sent of the initial condition, and rose 
rapid: ‘to a maximum at 800 deg. C., probably 


on ae of instantaneous recrystallisation as 


defor occurred. Test-pieces taken trans- 
verse! to the direction of rolling showed minimum 


and »=ximum impact figures at the same tempera- 
tures us those taken longitudinally, but the impact 
figure was lower in the transverse direction at all 
temperatures up to 450 deg. C., after which it 

became independent of the direction of rolling. 
The following samples of 70; 30 brass containing 
various amounts of lead were also tested in the 
annealed condition (Fig. 8): 
Per Cent. 


Per Cent. Per Cent. 


Copper ... 69.4 69.2 
Iron 0,04 0.09 < 0.01 
Lead... 0.11 0.53 


Even with 0.02 per cent. of 
ter of the curve was changed. 
figure, gradual at 


lead the charac- 
The fall of impact 
first, as in lead-free brass, 
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Fic. 8.—Imeact Figures or 70:30 Brass (CONTAIN- 
Leap) at DirrERENT TEMPERATURES. 


became very rapid between 300 deg. C. and 350 deg. 
C. (i.e., in the vicinity of the melting point of 
lead), and at higher temperatures showed no sign 
of rising again. The impact figure remained at a 
very low value right up to the melting point. 
Alloys with larger amounts of lead, the addition 
of which raised the impact figure at atmospheric 
and slightly elevated temperatures, behaved in a 
similar way. The character of the impact figure- 
temperature curve at high temperatures is thus 
completely changed by the presence of lead in 
amount between 0.01 and 0.02 per cent. This is 
a point of some interest in connection with the 
well-known fact that 70: 30 brass which is to he 
hot-rolled with safety must be free from lead. 


60 : 40 Brass. 

Chemical Analysis.—Copper, 
and lead, 0.03 per cent. 

This alloy was tested after being rolled and 

annealed (Fig. 9); its Brinell hardness number was 


99.9: iron, 0.05; 


-200° 200° 400° 600° 800° 1000" 
TEMPERATURE “°C 

Impact Figures or 60: 40 Brass at 

DirFERENT TEMPERATURES. 


Impact Figure Kgm. 


93. The figures throughout the range 400 to 600 
deg. C. were too low to determine whether there 
was a discontinuity at 470 deg. C., but the maxi- 
mum at 715 deg. C. coincides appro: imately with 
the temperasure at which the alloy becomes all /. 
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Aluminium Bronze. 

The aluminium-copper alloy containing 10.1 per 
cent. of aluminium was tested in the cast condition, 
and after reheating followed by cooling in water 
as an ingot and as separate test-pieces, or by cool- 
ing slowly in the furnace. The results are given in 
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Impact Figure Kgm. 


ingot quenched 

Stowly cooled ! 

© 
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Fig. 10.--Impact Figures or 90: 10 ALUMINIUM- 


Bronze at DirFERENT TEMPERATURES. 


Figs. 10 and 11. The reason for the maximum at 
500 deg. C. was clearly shown by the microstruc- 
ture. The specimens broken at 375 deg. C. con- 
sisted of fine needles of a in a ground mass of B. 
They broke with a coarse crystalline fracture. In 
the specimens heated to 450 deg. C. much more a 
had separated, so that the proportion of a to 6 was 
as in the cast material, but the effective grain- 
size was much smaller. The fracture was_ finely 


granular. 
x 
£ AS cast 
| 
Quenched | 
| { 
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Fic. 11.—-Impacr Figures or 90: 10 ALUMINIUM: 

Bronze at DIFFERENT TEMPERATURES. 


The sudden rise in the impact figure of the 
slowly cooled alloy is probably due to rapid recrys- 
tallisation as deformation proceeds, but it coincides 
with the eutectoid change at 560 deg. C., and the 
subsequent fall occurs when the alloy has become 
almost wholly £. 

Duralumin. 

Chemical Analysis.—Copper, 4.17: manganese, 
0.59: magnesium, 0.70; iron, 0.28; silicon, 0.40; 
and aluminium (by difference), 93.8 per cent. 

The rolled alloy was quenched from 500 deg. C. 
after being heated at that temperature for J 
hour, and was tested after long ageing (Fig. 12). 
A few specimens were tested at 100 deg. C. and 
150 deg. C. immediately after quenching, being 
heated to the required temperature for 10 minutes 
before testing. The quenched alloy was also tested 


Quenched 
| 
Se 
Quenched 
8 and aged 
"200" o 200° 400° 600° 600 
TEMPERATURE 
hic. 12.—-Impacr Figures or DuRALUMIN AT 


DirrFERENT TEMPERATURES. 


in the usual way at atmospheric and lower tem- 
peratures. The impact figure of the quenched 
alloy showed a steady fall from — 80 to 150 deg. 
C., while that of the aged alloy showed a slight 
rise to that temperature. Above 150 deg. C. the 


effect of initial condition was not observable; both 
materials showed a rapid fall from 150 deg. C. to a 
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minimum at 250 deg. C., then rising to a maximum 
at 400 deg. C., and thereafter falling as the tem- 
perature was raised. The temperature of the 
maximum is approximately that at which the solid 
solution is saturated. It also coincides with the 
temperature at which alloys of this type are most 
frequently rolled. 

The change of impact figure of a number of 
aluminium alloys with temperature has_ been 
investigated by Batson.*® 

CONCLUSIONS. 

The conclusions to be drawn from the results of 
notched-bar impact tests on non-ferrous metals and 
alloys at various temperatures are, for the present, 
concerned mainly with the significance and utility 
of the notched-bar impact test rather than with 
deductions of the properties of the materials from 
the results. 

Frequently a change in phase is accompanied by 
a change in temperature coefficient resulting in an 
inflection or, in some cases, a maximum or mini- 
mum in the impact figure-temperature curve. A 
phase change is not always so indicated, and the 
inflection is usually not sufficiently sharp to be 
of use in fixing the temperature of the phase 
change other than approximately. Moreover, an 
inflection does not necessarily imply a_ phase 
change. 

In alloys which retain considerable strength at 
high temperatures there is a marked rise in impact 
figure at a temperature at which recrystallisation 
occurs instantaneously as deformation proceeds. 
On account of the much greater speed of deforma- 
tion this temperature is much higher than the 
corresponding self-annealing or recuperative 
temperature in static tests. 

The results suggest that a high notched-bar im- 
pact figure is an indication of good rolling 
properties. Maxima in the impact figure-tempera- 
ture curves were found at the hot-rolling tempera- 
tures of zinc, lead-free 70: 30 brass, 60: 40 brass, 
aluminium-bronze, and duralumin. If there is the 
connection indicated between impact figure and 
behaviour on rolling, it follows that for the allovs 
named there is also an intermediate range of tem- 
perature, within which their behaviour on rolling 
should be worse than it is either at higher or 
lower temperatures. 

In an appendix the authors compare the Charpy- 
Izod machines for non-ferrous metals and alloy, and 
conclude that for certain practical purposes the 
Izod machine is satisfactory, but for accurate 
measurements of energy absorbed it may be mis- 
leading, and a machine which gives a much greater 
angle of bend, such as_ the Charpy, is ‘to be 
preterred. 


Standardisation. 


Before Section G (Engineering) of the recent 
meeting of the British Association, Mr. C. Le 
Maistre (Secretary of the British Engineering 
Standards Association) read a Paper in 
which he dealt with the present position of 
standardisation generally, and again referred 
to the new scheme of subscriptions to which 
attention has already been drawn on more 
than one occasion recently. After referring 
to the need for greater economy in industry 
by the elimination of waste and excessive diver- 
sity of parts through the medium of standardisa- 
tion, he referred to the fact that during the past 
25 years the B.E.S.A. has carried out a great deal 
of most useful work in industrial standardisation. 
The simplification and standardisation of steel 
sections resulted in a saving of 5s, per ton to the 
steel industry, whilst recently a single electrical 
specification resulted in a saving of £10,000 in the 
stock which one company alone had to carry, or a 
continuous saving of £500 per annum. Since the 
war many other countries had instituted national 
organisations, and in practically all cases they had 
drawn on the experience of the B.E.S.A. In the 
U.S.A., in addition to a standardisation organisa- 
tion, there had been instituted by the Government 
a Division of Simplified Practice, which was a 
Government campaign towards the elimination of 
national waste, under the Department of Com- 
merce, of which Mr. Secretary Hoover was the in- 


© Advisory Committee on Aeronautics, Reports of the Light 
Alloys Sub-Committee, 1921, 255. 
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spiration. The procedure of that Department was 
based almost completely on that of the B.E.S.A., 
with the exception that it was financed entirely 
by the Government, and the term ‘“ simplifica- 
tion ’? had been adopted as being more commer- 
cially significant than our term of ‘ standardisa- 
tion.”’ 

Among the results of these efforts, which began 
in 1921 in the U.S.A., were the following. The 
American milling cutter industry, after months of 
study and survey, made a reduction of 35 per cent. 
in prices. A reduction of 50 per cent. had been 
made in the sheet-metal industry, so far as con- 
cerned the varieties which had to be stocked by 
the ‘* jobbers,’’ as they were called. In many other 
industries, also, were to be found examples of re- 
ductions in varieties, and consequently in prices, 
through the application of the principles of sim- 
plified practice, upon which the U.S.A. Govern- 
ment was now spending £20,000 per annum. 

After pointing the directions in which similar 
results could be achieved in this country through 
the medium of the B.E.S.A., the author made a 
plea for a greater measure of financial support 
for the work being, and to be, done. At present 
the general funds were provided largely by indus- 
try, and, to a very small extent, by the Govern- 
ment—to be exact, £100 per annum. The Associa- 
tion was not a profit-making concern, and all the 
expenses were concerned with office accommoda- 
tion, staff salaries and so on, amounting to 
£16,000 per annum. Manufacturers also helped in 
many ways other than in providing financial sup- 
port, and it was computed that the total value of 
the support given by industry was about £40,010 
per annum. Support was also given by the 
Governments of the Dominions Overseas, including 
the Government of India and the Crown Agents 
for the Colonies. Considering, however, the large 
sums of money being devoted to similar work in 
the United States and other countries, the hope 
was expressed that the British Government would 
recognise the entire appropriateness of increasing 
its support of this much-needed national work, so 
that it might no longer be as hampered as it now 
was in its activities for the benefit of industry. 
Many thousands of copies of British standard 
specifications had been translated into foreign 
languages in an endeavour to assist British trade 
abroad, but at the moment this work had been sus- 
pended on account of lack of funds. 

In order to widen the scope of the membership, 
the Main Committee was putting into operation in 
October a scheme for the reorganisation of the 
membership. The members of technica) commit- 
tees of the Association were to be known as 
honorary members, and a new class of membership 
was being formed to include professional engineers, 
individual firms, and business men connected with 
the great industries of the country, who were to 
be invited to become members at a minimum 
annual subscription of two guineas. The income 
from this new source was to be used more particu- 
larly towards making the home work effective 
throughout the world. Some of the representa- 
tives of the trade organisations who had taken 
part in drawing up this scheme had already inti- 
mated their willingness to continue their present 
very considerable contributions, and, at the same 
time, to recommend to their constituent members 
the great desirability of applying for membership 
of the B.E.S.A., thus enhancing the value of the 
trade contributions and assisting the Association 
to widen its scope. 


Cement for Joints Subject to Intense Heat.— Add 
liquid silicate of soda to powdered asbestos, and 
mix into a thick paste. 

Non-Oxidising Paint for Iron Castings.—Use Dr. 
Angus Smith’s solution, or mix together : —Pow- 
dered zinc, 10; linseed oil, 80; red lead, 8; and 
dryers, 2 per cent., and apply quickly. The latter 
composition will not keep for any great length of 
time, and should only be applied when fresh. 

Varnishing Iron Patterns or Castings.—Mix 
together by applying only a gentle flame. Strong 
vinegar (bronze green), 2 quarts; mineral green, 
1 oz.; sal ammoniac (NH,CI,), 1 0z.: raw umber, 
1 oz.; gum arabic, 34 0z.; French berries, 1 oz. : 
copperas, 1 oz. When thoroughly mixed, allow 
the solution to cool, and then filter through a fine 
gauze. 
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Salvage and Reclamation of Aluminium-Alloy 
Castings by Soldering and Welding.” 


By Robert J. Anderson and M. Edward Boyd. 


(Continued from page 184.) 


Salvage at an Automotive Foundry. 

Taking up first the case of the salvage instruc- 
tions in force at an automotive foundry, the cast- 
ings made consist of a wide variety of automotive 
parts, from crankcases to small unions, and in this 
plant a metallurgist is in charge of the salvage 
operations. The following general instructions 
obtain in this plant :— 

** Aluminium-alloy castings in this plant are to 
be welded by the are or oxy-acetylene process, 
using a cast welding rod of the same composition 
as the casting to be welded. In all castings except 
small and plain work and where the defect occurs 
on the edge and is small, the castings must be pre- 
heated before welding, and if very large they must 
be returned to the furnace until a uniform tem- 
perature is attained in the part before final cool- 
ing to room temperature. In the case of castings 
which are welded after machining, the machined 
face of the casting should he clamped to a plate 
of steel before welding so as to prevent warping.” 

‘‘ While soldering is not prohibited, as little 
soldering as possible should be done, all 
repairs, wherever possible, should be made by weld- 
ing. The following aluminium-alloy castings may 
be welded if they contain small foundry defects :-— 
Motor fan, switchboard, switchboard central-shaft 
gear housing, motor-gear cover, chain-speed 
housing, carburetter intake manifold, transmission 
case and cover, clutch case, steering-wheel spider, 
differential carrier, clutch brake-shoe bracket, 
crankcase oil filler, oil pan, and crankcase.’’ 

‘In welding rough crankcases before machining, 
the are or acetylene process may be used, and 
unless the defect to be repaired occurs on the edge 
and is small, the castings should be pre-heated 
before welding, and then again heated so that a 
uniform temperature exists throughout the casting 
before cooling. No soldering is permitted on 
crankcases. It is often impossible to weld crank- 
cases after machining because of warping which 
will occur, and small repairs on machined cases 
may be made by soldering. No soldering should be 
done on any part of a crankcase that is likely to 
be stressed in service. Defects occurring along the 
edges and on the cross members of crankecases ean 
he welded without warping ensuing, and soldering 
should be avoided whenever posible.” 


Salvage of Liberty Aviation-engine Castings. 


The detailed salvage instructions drawn up by the 
Bureau of Aircraft Production": during the war 
for the reclamation, inspection, and disposition of 
defective aluminium-alloy castings for the Liberty 
12-cylinder aviation engine have been published 
by one of the writers in another place.!’ For the 
purpose of the present Paper, the general salvage 
of these castings and the particular instructions 
applying to the crankcase upper half will be given. 
The following statements are taken 
verbatim from the instructions— 

The welding of all rough castings shall be carried 
out as follows :—The entire casting shall be pre- 
heated to a temperature of approximately 260 deg. 
C., or to a temperature at which the casting will 
not ring when tapped with a hammer. Defects for 
repair must be thoroughly cleaned from any sand, 
oxide, or dirt, which would in any wav interfere 
with the quality of the weld. The castings must 
be welded immediately after being removed from 
the pre-heating furnace. The welding stick used 
must be of approximately the same chemical com- 
position as the casting itself. All welds, when 
finished, must have the same contour as_ the 
original casting. The so-called ‘‘ burning-on ”’ of 
castings, which show such defects as mis-runs and 
cracks, will not be allowed under any considera- 
tion. It will not be permissible to weld any cracks 
on aluminum-alloy castings unless definitely speci- 


almost 


* Extracted from a Paper presented to the American Foundry- 
men’s Association. 


fied in detailed instructions. No welding will] be 
allowed on any ribs of crankcases nor on the pro- 
peller end of the cases beyond No. 7 rib. Solder- 
ing of any kind will not be permitted on aluminium- 
alloy castings to be used on the Liberty aviation 
engine. 

Small seepage leaks which are determined by, the 
open-gasoline test may be treated by any of the 
following methods:—(1) Bakelite under pressure ; 
(2) bakelite and aluminium powder ; (3) boiled lin- 
seed oil under pressure, followed by baking; (4, 
accelerated ageing process; (5) annealing at not 
over 315 deg, C. The use of aluminium powder 
and sulphur will not be permitted for treating 
seepage leaks, 

Small blowholes or gas pockets, which do not 
affect the strength of a casting, and which do not 
leak when treated by the open-gasoline test, shall 
be accepted as they are. —_ 

No castings for use on the Liberty aviation 
engine shall be treated or repaired in any way 
which will affect the appearance only. 


Recommendations fer Salvage. 

For handling the salvage of castings the writers 
recommend drawing up definite and detailed 
instruction sheets to apply to specific castings, as 
has been done in the case of the Liberty aviation- 
engine castings specifications. Complete directions 
should be given for the welding, soldering, or other 
repair of every kind of casting made, 7.¢., as to 
just what defects may be repaired and as to how 
the repair is to be made. A convenient method 
for handling this is to work out a specification 
sheet for each casting on which are given the 
requisite data. In the preparation of a specification 
sheet a careful study is first made of the casting 
in order to determine what portions are exposed to 
strain and wear, and the exact function of the part 
in service should be considered. A sufficient num- 
ber of photographs of the casting should be shown, 
with various points on the part indicated by letters 
or arrows. Typical defects that may occur at par- 
ticular positions should be discussed briefly and 
instructions for repair given, i.e., as to where and 
what kind of defects may be welded, reference 
being made to the photographs. With such instruc- 
tions there is little doubt as to how to proceed in 
salvaging castings, and any specific questions can 
be settled vest by the supervisor of salvage. 

While it is generally best to prohibit soldering 
on rough castings, i.¢., parts rejected on inspec- 
tion in the foundry, soldering may be permitted 
for some defects in the case of nail castings 
which cannot be welded because of warping that 
probably would ensue. The use of solder should be 
restricted considerably, and should be employed 
only to improve the appearance of a finished cast- 
ing. In general a separate salvage specification 
to cover the reclamation of machined castings 
should be drawn. 

In the process of salvage, careful record should 
be kept of the number of castings repaired, whether 
soldering or welding was used, the number of 
failures in welding, and other items, Such a 
record is of value in determining the procedure to 
follow in salvaging castings from future produc- 
tion, and if proper cost records are also kept, the 
savings effected by the salvage can be known with 
accuracy. 

Soldering is employed considerably in the 
aluminium-alloy castings industry for the repair of 
defective castings, but often quite inadvisedly. 
The question of soldering aluminium and its light 
alloys has attracted a great deal of interest on the 
part of laymen, and many patents—most of them 
entirely useless—have been taken out for solders, 
soldering fluxes, and soldering methods purporting 
to be suitable for use in joining parts. In solder- 
ing aluminium and aluminium alloys, as in other 
technical operations, there are two classes of 


people, viz., those who recognise that there are 
technical limitations and difficulties to be over- 
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come in all processes, and, on the other hand, those 
who, because the difficulties of a process are great, 
forthwith conclude that there must be some mys- 
terious and undiscovered method for rendering 
easy the object to be accomplished. It seems 
almost as futile to refute the need for methods of 
soldering aluminium as it is to refute the 
‘** hardening-of-copper’’’ myth. The soldering of 
aluminium has been satistactorily worked out to 
the limit of its apparent possibilities, and it is 
totally useless for joining structures or making 
important repairs, 


Metallurgical Aspects of Welds. 

Defective castings are welded by an oxy-gas pro- 
cess, usually by oxy-acetylene welding, and em- 
ploying a welding stick of the same composition 
as the casting to be welded. The cast welding 
or ** burning on”? of parts is not practised much 
in the United States but is used in England to 
some extent. Castings are usually welded without 
employing a flux, and the weld is thoroughly 
puddled with a red during the eperation. Whether 
a casting should be pre-heated or not for welding 
depends largely upon the character of the defect 
to be remedied, but if any defect is large or ex- 
tends into the body of the casting rather than is 
confined to an edge, it is advisable to pre-heat the 
entire casting. Puddling during welding is highly 
advisable since it ensures good alloying; moreover, 
puddling is invariably required when no flux is 
used, 


In cast parts, if the weld is properly made, the 
actual weld may be nearly as strong as the cast- 
ing. Welding is to be recommended almost in- 
variably in place of soldering, and the former must 
always be used in repairs where strength is re- 
quired and when the joint or other repair will be 
exposed to moisture. A weld will not fail by auto- 
corrosion or disintegration as is the case with a 
soldered joint, but a weld may be very unsound 
because of poor work on the part of the welder. 
In contradistinction to a soldered joint, where the 
hond is a weak allov and made up of metals elec- 
tronegative to aluminium, a fusion weld may be 
made of the same composition as the parts to be 
joined. Thus a welded joint is strong while a sol- 
dered joint is weak, and the former is no more 
corrodible than the casting while the latter is quite 
corrodible. 

When a weld is made in an aluminium-alloy cast- 
ing, the casting and the weld material are heated 
locally to high temperature, and from the metal- 
Jurgical point of view the melting of aluminium 
at high temperature when exposed to the air and 
products of combustion is regarded as harmful. 
High melting and pouring temperatures are not 
satisfactory in the foundry in pouring the original 
casting, since they give rise to unsoundness and 
related defects and poor tensile properties. While 
it is generally agreed that high melting tempera- 
tures and overheated metal are to be avoided, re- 
cent work by Rosenhain and Grogan*' indicates 
that the tensile properties of aluminium are not 
affected to any marked extent by repeated melt- 
ing and overheating. If this latter be the case, 
then the high temperatures set up locally by the 
welding flame impinging on the casting and the 
overheated condition of the weld puddle might not 
have deleterious effects, unless an excess of gas is 
dissolved thereby causing unsoundness, on freezing 
of the weld, and inter-granular weakness, 

There do not appear to be any data available on 
this subject, but undoubtedly gases are dissolved 
by the weld portion, and the structure of welds 
is normally quite unsound. The effect of dissolved 
gases on the mechanical properties of aluminium- 
alloy castings is not known, but it is well known 
that their presence is responsible for blowholes, 
porosity, and unsoundness, as has been shown by 
one of the writers.*. It may also be said that the 
strength of a casting is very largely dependent 
upon the amount of porosity—porous castings 
generally are weak, and brittle. It should, of 
course, be added that, in heating for welding, alu- 
minium combines with both oxygen and nitrogen 
at moderate temperatures and very rapidly at high 
temperatures, so that a weld may contain much 
occluded dross if the welding tesperature is exces- 
sively high. 

It is quite obvious that a welded joint will not 
possess the strength of the original casting (both 
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being of identical composition), although it would 
be easy to gain the impression from welding litera- 
ture that it is as strong or stronger. The weld is 
otten thought to be stronger than the casting 
because, in tension, a welded test piece usually 
fractures outside of the actual weld. This applies 
to worked parts, and is due to variable grain 
growth in the vicinity of the weld on heating. 
Welded castings may break outside of the weld 
because of local defects in the actual casting which 
were associated with the defect repaired. The 
juncture of the weld portion and the parts welded 
has been shown to be brittle by impact tests, and 
this is traceable to poor alloying and to variable 
grain size in the portions meeting in a plane of 
weakness. A good weld may be 80 per cent. as 
strong as the actual casting, and with the large 
factor of safety usually allowed in the design of 
castings, few failures result if the weld is_pro- 
perly made, 

The weld itself may be impaired by large grain 
size due to the high temperature of the welding 
process and subsequent failure to puddle the weld 
pool. General unsoundness of the weld is due to 
dissolved gases taken up from the air and _ pro- 
ducts of combustion of the welding flame. All 
welds examined microscopically by the writers have 
heen found to be more unsound than the casting 
in which the weld was made. Large grain size 
is undesirable, since large grain size of itself causes 
weakness, and the juncture of large grains in the 
weld and smaller grains of the casting, or vice 
versa, sets up a plane of weakness similar to that 
produced by columnar crystals in cast alloy. 
From the point of view of the crystallisation of 
liquid metals upon solidifying, just such zones of 
weakness as are found in ingots and castings de- 
signed with sharp corners, should be, and often 
are, present in welds. It is quite plain that the 
two sets of crystals are distinct and separate and 
appear not to coalesce at the line of juncture, pro- 
ducing an effect of greater or less discontinuity 
between the two areas. Also as in the case of large 
cast ingots, there appears to be, in the majority 
of cases, a distinct grain boundary definition in 
the form of non-metallic impurities, i.¢., oxide, 
dirt, ete., that interferes with the cohesion of the 
metallic grains. This effect could, of course, be 
destroyed by cold working the weld, thus breaking 
up the orientation of the crystals and working out 
the line of juncture between the large and small 
grains. Usually this procedure is not possible in 
the case of castings, and annealing the whole cast- 
ing would have no effect on the grain formation. 
Considerable information is available’, **, upon 
the crystallisation of metals and alloys that would 
undoubtedly be of value in studying the micro- 
structure and macrostructure of aluminium-alloy 
welds. 

Metallurgical Aspects of Soldered Joints. 

While welding is the only method to be recom- 
mended for joining aluminium-alloy parts where 
strength is required or the joint is to be exposed 
to moisture, it is sometimes desirable, and more 
often thought to be desirable, to solder rather than 
weld. Soldering is accomplished more easily than 
welding, and it is often tempting to solder instead 
of weld, especially on machined castings where 
there is danger of warping by heating. In prac- 
tice, considerable use is made of soldering for re- 
pairing defective castings, and in a great many 
instances where failure jis sure to result. The 
temperature of soldering is low and warping or 
distortion of a part rarely occurs: hence _pre- 
heating is unnecessary, as is required in welding. 
Soldering may be regarded as satisfactory if it is 
desired merely ‘ to stick parts together ’’ and no 
permanence is required, but ordinarily soldering 
should be prohibited for the general run of repairs. 
Soldering is, admittedly, useful for patching holes 
and other small defects in castings and for im- 
proving the appearance of a finished casting, but 
it should never be used in structural assembly, and 
actually soldering should have very limited appli- 
cation in aluminium work. 

Good solders for aluminium and its alloys usually 
consist of low-melting point alloys of zinc, tin, and 
aluminium, but many complex alloys are suggested 
and used for soldering, and some solders contain 
copper, lead, iron, bismuth, antimony, and other 
metals in addition to zinc, tin, and aluminium. 
The function of metals other than zinc, tin, and 
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aluminium in a solder is not clear, and practically 
any other added metal should be regarded as use- 
less or harmful. Good zine-tin solders contain 15 
to 50 per cent. zinc and remainder tin, while good 
zinc-tin-aluminium solders contain 8 to 15 per cent, 
zinc, 5 to 12 per cent. aluminium, and remainder 
tin. The tensile strength of a good solder is about 
7,000 Ibs. per sq. in.—much less than that of alu- 
minium and cast aluminium alloys. The strength 
of any soldered joint depends upon the type of 
joint, the solder, and the skill used in soldering, 
but, no dependence can be placed on the strength 
of joints made by soldering. The effectiveness of 
a soldered joint depends upon the adhesion between 
the aluminium and the initial, or ‘ tin,”’ layer of 
the solder, and an actually perfect alloy at the 
joint between the solder and the aluminium is diffi- 
cult to obtain. The higher the temperature at 
which tinning is done, the better will be the alloy- 
ing at the juncture. 

Aluminium-alloy parts can be soldered together 
fairly easily, provided the proper precautions are 
taken, but in all cases, irrespective of the solder 
used, the joint is not permanent and fails after 
a short time on exposure to moisture or humid 
atmospheres. Soldered joints fail because the 
metals in the soldering alloys are electro-negative 
to aluminium, and on contact with water galvanic 
cells are set up so that the joint disintegrates by 
auto-corrosion. One of the most severe tests to 
which a soldered joint can be subjected is that of 
placing it in steam®. Joints which have the 
appearance of being satisfactory and which are 
apparently mechanicaliy strong (within the limits 
of the strength of the solder) fail rapidly when 
exposed to steam. The joint fails by corrosion and 
disintegration of the solder and the bond juncture, 
and soldered joints, when used, should be protected 
against corrosion by painting or varnishing. 
Taking the case of tin-zinc-aluminium-lead solders, 
these metals form eutectiferous systems with each 
6ther (except aluminium-lead and lead-zinc), so 
that such solders actually contain each of these 
metals in the practically pure state. There has 
heen found little difference between different 
solders in their electrolytic emf. to aluminium in 
different solutions; they are all electronegative to 
aluminium, and electrolytically they act as nega- 
tive galvanic poles and accelerate the corrosion of 
aluminium. Moreover, the zinc-base solders are 
themselves rapidly attacked. Where heavy joints 
are made in castings, as in repair work, corrosion 
ot the joint near the exposed surface may be of 
little consequence, but such a joint will be weak 
at best owing to the original low strength of the 
solder. 

In the use of soldering in salvage, a good rule 
to follow is never to solder a casting having a 
defect so large that failure would result if the 
casting were used without being repaired at all 
by soldering. Thus, the only use of soldering is to 
improve the appearance of defective castings. 


Microscopy of Fusion Welds and Soldered Joints. 


In connection with the present study of the 
salvage problem, microscopic examination was 
made of a large number of soldered joints and of 


Fic. 1.—MacroGraru or SoLpERED 
JOINT; SHOWING UNSOUNDNESS 
SOLDER (LEFT); ALUMINIUM 
ALLoy (RIGHT). UNETCHED x 4 
(rert ill.). 


fusion welds which were made at different 
foundries in the repair of defective aluminium-alloy 
castings. The castings were made in commercial 
No. 12 alloy and for welding a stick made of 92:8 
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aluminium-copper alloy was used. In_ soldering 
various commercial solaers were employed. 

Fig, 1 shows the microscopic appearance of a 
soldered joint in the polished and unetched sec- 
tion; unsoundness at the joint is slight, but the 
soldered portion itself is unsound. Fig. 2 shows 
the appearance of a soldered joint after immersion 
for 68 hours in tap water; corrosion at the joint 
is marked. 

Microscopy of Fusion Welds.—Some_ typical 
photomicrographs of welded joints in repaired 92:8 
aluminium-copper alloy castings are shown in the 


Fic. 2.—SoLpERED JOINT, AFTER 68-HOUR 
IMMERSION IN Tarp Water x 5 (vert 
ill.), But RepUCED ONE-HALF IN REPRO- 
DUCTION. 


accompanying photomicrographs. Fig. 3 shows a 
macrograph of a section cut through a weld in a 
casting ; the area in the upper left-hand half repre- 
sents the alloy added by welding, while the other 
half represents the original casting. The great 
unsoundness of the weld may be noted. 

In welding, there is actual alloying at the junc- 
ture of the solid casting and the weld portion, and 


Fic. 3.- 
CASTING ; 
IN WELb. 
ly, 


JuNcTION OF WELD AND 
GREAT UNSOUNDNESS 
Unetcuep x 4 (rert 


superficially examined there may not appear to be 
great difference between the structure of the weld 
portion and that of the adjacent casting. The 
differences are, of course, readily revealed on etch- 
ing for  macrostructure on microscopic 
examination. Both microscopic and macroscopic 
examination have shown that the grain size of the 
alloy in the actual weld portion is smaller than that 
of the original casting, i.e., in welded sand cast- 
ings. A weld is usually quite unsound, and its 
relative unsoundness may be compared with that of 
the original casting. Fractures of welded castings 
might be expected to eccur at the juncture, either 
because of unsoundness at the joint owing to films 
of aluminium oxide, or to discontinuity of struc- 
ture due to the large and small grains meeting in 
a plane of weakness. 
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Influence of Tungsten on Medium- 
Carbon Steels Containing Nickel and 


Chromium. 


R.D. Report No. 65, prepared by Mr. J. A. 
Jones, M. oo for the Research “Department, 
W oolwich, o ‘* The Influence of Tungsten on the 
Properties Of Medium-Carbon Steels Containing 
Nickel and Chromium,”’ states, in the course of 
some introductory remarks on the influence of 
tungsten on carbon steels, nickel steels, chromium 
steels and nickel-chromium steels, that there does 
not seem to be any record of investigations carried 
out on nickel-chromium-tungsten steels. Some 
German bullet-proof shields examined in the 
Research Department, Woolwich, were made of 
nickel-chromium-tungsten steel of the approximate 
composition: Carbon, 0. 3 to 0.4 per cent. ; nickel, 
3 per cent. ; chromium, 2 per cent., and tungsten, 
1.5 per cent. Girod indisates a possible applica- 
tion of nickel-chromium-tungsten steel for armour- 
piercing projectiles. 

Several series of carbon, nickel and_nickel- 
chromium steels containing varying amounts of 
tungsten have been investigated. The steels were 
made by the crucible process and the ingots were 
re-heated and forged into bars 1}- by 3-in. section. 
The steels covered the range of ‘composition given 
in Table I:— 


TaBLeE I.—Nickel-Chromium-Tungsten Steels. 


Carbon, Nickel, Chromium, | Tungsten, 
per cent. per cent. per cent. per cent. 
0.3 0 to 
0.3 3.4 -—- 0 to 2.4 
0.3 5.9 -- 0 to 12 
0.3 3.0 0.6 0 to 1.7 
0.3 to 0.4 2.5 0.6 0 to 1.7 
0.4 2.5 1.1 0 to 0.7 


Silicon, less than 0.13 per cent.; manganese, less than 
0.25 per cent.; sulphur, less than 0.04 per cent.; phos- 
phorus, less than 0.03 per cent. 


The principal conclusions are summarised by the 
author as follow :— 

The thermal critical ranges of the steels were 
affected by their previous history, but this effect 
having been eliminated as far as possible by a 
standard initial treatment, it was found that: 
(2) In steels of otherwise identical composition, 
increasing tungsten content very slightly raises the 
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temperature of Ac, (maximum). The rise amounts 
to about 8 deg. C. for the addition of 1 per cent. 
of tungsten in the carbon steels and is less in the 
other series. (b) At the rate of cooling employed, 
Ar, (maximum) of the carbon-tungsten steels was 
hardly affected by increase of tungsten content, 
while such increase had a pronounced effect in 
lowering the Ar, point of nickel and _nickel- 
chromium steels. 

Correlation of hardness, microstructure and 
heat-treatment of small pieces shows that tungsten 
behaves like other alloy elements in increasing 
the efficiency of hardening at the slower rates of 
cooling such as are involved in the heat treat- 
ment of large masses. Its effect in this direction 
is most pronounced when added to nickel steels 
containing about 6 per cent. of nickel. Addition 
of tungsten also reduces the fall of hardness pro- 
duced by tempering, an effect which is more 
apparent in the nickel- -tungsten steel than in 
those which also contain chromium, since 
chromium itself has a similar effect. 

The carbon-tungsten steels containing up to 1.7 
per cent. of tungsten, and ‘the 3.5 per cent. 
nickel-tungsten steels containing less than 1.5 per 
cent. of tungsten, with a carbon content of 0.3 per 
cent., will not give sufficiently good mechanical 
properties to be considered as high-tensile con- 
structional steels. Their properties are no better 
than those of chromium or nickel-chromium steels 
in which the tungsten is replaced by an equal or 
smaller content of chromium. With more than 
1.5 per cent. of tungsten the steel, when hardened 
and tempered in large masses, would probably 
give a yield point exceeding 30 tons per sq. in., 
but no advantage is likely to be gained by the 
addition of more than 2 per cent. of tungsten 
to a steel containing 3.5 per cent. of nickel and 
0.3 per cent. of carbon. 

Remarkably good properties are given by the 
6 per cent. nickel steel containing 0.3 per cent. 
of carbon with 0.6 per cent. of tungsten. There 
appears to be no further advantage derived by 
greatly exceeding 0.6 per cent. unless large masses 
are to be treated, when the percentage might be 
raised to 1.0. For nickel-chromium steels treated 
to a Brinell hardness of 250 to 29) improved 
properties resulted from the addition of tungsten 
in the proportions shown in Table IT. 


Taste II.—Improved Properties Resulting from Addition 
of Tungsten to Nickel-Chromium Steels. 


Carbon, Nickel, Chromium, | Tungsten, 
per cent. per cent. per cent. per cent. 
0.3 3.0 0.6 1.0 
0.3 to 0.4 2.5 0.6 1.2 
0.4 2.5 1.1 —* 


* No improvement with 0.7. 


In every case, however, a similar improvement 
could have been obtained by increase in the 
chromium content, and none of the nickel- 
chromium-tungsten steels examined gave better 
properties than might be obtained from a steel 
containing carbon 0.30 to 0.35, nickel 2.25 to 2.5 
and chromium 1.0 to 1.25 per cent, 

The steel, amongst those examined which con- 
tained tungsten, giving most promise of useful 
application, was the 6 per cent. nickel steel, with 
0.6 to 1.0 per cent. tungsten. 

In general it may be stated that while tungsten, 
in common with other alloying elements, exerts a 
beneficial effect on the properties of steels of the 
type used for constructional and similar engineer- 
ing purposes, there is nothing so distinctive in its 
influence as to warrant any special recommenda- 
tion in its favour. 


Rosert STEPHENSON & Company, of 
Springfield, Darlington, have received an order from 
the Sudan Government for the construction of two 
engines and tenders of the Prairie (2-6-2) type, and 
two larger locomotives of the Mikado (2-8-2) type. 
The firm have now six months’ work in hand. 

THREE 2-8-2 type locomotives for the Midland Ra1l- 
way of Western Australia and two special type loco- 
motives for the 2 ft. 6 in. gauge lines of the Barsi 
Light Railways, Bombay Presidency, are to be 
supplied by Kitson & Company, Limited, of Leeds, 
and Sir W. G. Armstrong, Whitworth & Company, 
Limited. have the order for a special type of metre- 
a locomotive for the Therezopolis Railway in 

razi 


| 
| 
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Theoretical Aspects of Rolling. 


An interesting lecture, entitled Theoretical 
Aspects of Rolling,” was given recently by Mr. 
F. C. A. H. Lantsserry to the members of the 
Sheffield Rolling and Forging Society. 

Mr. LantsBerry stated that the art of rolling 
compared with some of the other processes in the 
metal trades was relatively of recent introduction. 
The smelting and refining of metals have been 
carried on since time immemorial, but until the 
middle of the sixteenth century the only known 
method of bringing metals into the required shape 
was by hammering. The minting of coins, more 
particularly those made from the precious metals, 
demanded the use of sheets of more uniform thick- 
ness than could possibly be produced by hammer- 
ing, and to this end a Frenchman, Brulier, in 
1553 introduced the method of passing the ham- 
mered sheet or strip through a pair of rolls. 

The invention of the grooved rolls is popularly 
ascribed in this country to Cort, who took out a 
patent in 1783, but there seems to be no doubt 
that the rolling of sections was carried on in 
Sweden in the latter part of the seventeenth cen- 
tury or the early part of the eighteenth century. 

There could not have been any great develop- 
ment of the rolling mill until after considerable 
progress had been made towards the solution of 
the production of power, and since the steam 
engine had only begun to assume a practical form 
at the beginning of the nineteenth century, it will 
readily be realised that, compared with other 
branches of the metallurgical art, rolling is a 
comparatively modern invention. 

It cannot be claimed, however, that the subject 
has received the attention it deserves from the 
hands of the investigator, with the result that the 
methods in use are still largely empirical. There 
is practically no literature on the subject in the 
English language, but during the last few years 
a great deal of attention has been devoted to the 
problems connected with rolling on the Continent, 
more particularly in Germany, while in America 
there has been constituted a Bureau of Rolling 
Mill Research. 

The object of rolling is two-fold; one, to com- 
press the metal, make it dense and, in the case 
of wrought iron, to squeeze out the slag, and (2) 
to reduce the metal to a smaller section or some 
pre-determined form. 

The first operation in rolling is known as bloom- 
ing, cogging or roughing, and the second as 
finishing. Molten steel is capable of absorbing 
up to 200 times its own volume of gases, most of 
which must be expelled during the process of 
solidification. There are certain precautions 
which can be taken in steel-making to limit the 
amount of gas absorbed during melting and given 
up in solidification, but a certain amount of gas 
evolution cannot be avoided and should be con- 
trolled, the density of the steel after rolling being 
greater than immediately after casting. The 
operation of rolling is a form of continuous 
swaging as carried out by the blacksmith with 
‘fuller’ tools for extending a bar. Just as 
narrow-faced ‘ fuller’’ tools have the greatest 
effect in extending a har, so do small rolls effect 
the greatest extension with the least expenditure 
of power. Rolls of small diameter draw out the 
bars more quickly, and cause less lateral spreading 
than rolls of larger diameter. Unfortunately, 
their weakness limits this advantage. 

The extension of the metal in rolling is aided 
hy the rolls gripping the metal and causing sur- 
face flow. During the pass a reduction of sec- 
tional area takes place, which is known as “ the 
draught,’’ and is expressed as a percentage of the 
original area. In rolling flats there is so little 
lateral spreading that the “draught’’ can he 
expressed with sufficient accuracy by comparing 
the thicknesses. 

The enormous varieties of the Sheffield products 
cause the working of the steel to be very difficult. 
It is no uncommon thing for four different varie- 
ties of steel to be rolled in the same mill on the 
same shift. The temperature of the steel is very 
important and radically affects the displacement 
of the steel under pressure, in addition to which 
the mechanical properties of the steel vary at 
different temperatures. In the case of high-speed 


steel, in the region of the rolling temperature it 
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has about four times the strength of plain carbon 
steel. In alloy steels the air-hardening properties 
must also be taken into consideration, and in all 
cases the correct temperature of finishing should 
be worked to as near as possible. 


DISCUSSION. 


An interesting discussion took place after the 
lecture. Wits, who presided, stated 
that the historical side of the rolling mill trade 
was very interesting, especially when they con- 
sidered the question of power for driving purposes. 
The various waterwheels round Sheffield, particu- 
larly in the Loxley Valley, were used for power 
purposes at a comparatively early date and long 
before the introduction of steam. There was no 
doubt of the lack of theoretical knowledge in the 
trade, and much useful work would be done if 
this lecture could be printed and circulated, 

Commenting on the relationship between 
theoretical and practical sides of rolling mill work, 
Mr. A. B. Hanpiey said he had been experiment- 
ing on the influence of temperature and_ the 
pressure applied in rolling, and asked if the 
lecturer had worked any factor. 

Another member raised the question of the ditfi- 
culty which occurred in passing the first half- 
dozen blooms through the mill. The remainder 
of the ingots go through without this difficulty, and 
the men regard it as a matter of getting the 
rolls warm. 

Mr. Brown asked if the smooth condition of 
the rolls had any effect upon the gripping powers 
of the rolls, because it was stated that rolls which 
were slightly rough would grip better and take 
bigger draughts. 


Author’s Reply. 


Replying to the discussion, Mr. Lantsperry 
stated that the first rolls were operated by hand 
and used for coinage purposes, later rolls were 
worked by water power, but the power difficulty 
limited the development of rolling mills. The 
relationship between the temperature of the 
material and the applied pressure could not, he 
thought, be expressed as a simple function. With 
regard to the rolls gripping before and after two 
or three passes had gone through, he did not think 
there was any satisfactory explanation. The state- 
ment that it is due to the rolls getting heated 
and increasing the ability to grip does not go far 
enough. Probably the true explanation is a com- 
bination of the above with the rougher surface 
condition of the rolls after a little working. 


Machinery for Mills and Forges. 


During the coming session the Sheffield Rolling 
and Forging Society is to direct some attention to 
the machinery available for the mills and forges. 
The development of the ball and roller bearing is 
being closely watched with a view to a reduction 
of the friction load. An instructive lecture will 
be given showing the results attained in this 
direction, and the possibility of applications to 
Sheffield mills. In addition the progress in the 
mills will be considered, and an illustrated lecture 
will commence the session for this Society, demon- 
strating the latest improvements in mill 
machinery. 

The development of the drop-forging in recent 
years is a very satisfactory matter for the steel 
trades, and the Society will consider this subject 
both from the point of view of the flow of the 
metal during forging and also from the stand- 
point of the dies for forming the forgings. The 
drop forging has undoubtedly come to stay, and 
its physical superiority over the malleable casting 
will not be questioned even by the foundrymen. 
The Society is taking a step in the right direction 
by watching the progress of this branch of the 
trade. 


A Good Flux for Brass.—The following _ is 
recommended as a good flux for brass. Mix 
together in the given parts 2 ozs. common soap, 
4 oz. saltpetre and 1 oz. quicklime. Form into the 
shape of a ball for placing into the crucible. The 
above mixing would be a sufficient flux for 1 ewt. 
of metal. 
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Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. | 


The Industrial Depression. 
To the Editor of Tae Founpry Trape Journat. 


Sir,—l find in visiting many foundries in Great 
Britain to-day, a marked tendency to sit down in 
despair and resign oneself to the existing state 
of affairs in ‘‘Micawber fashion, hoping that 
something will turn up.” 

1 do not make the indictment that this is a 
peculiar characteristic of the foundry industry 
alone, because, undoubtedly, the same tendency 
seems to be prevalent in a large number of other 
industries, and | think the time is much overdue 
for a general consideration of the economic \posi- 
tion of our trade in Great Britain, and with 
a view particularly to ascertain whether we are 
adopting the best methods to overcome and combat 
the present trade depression in this country. 

In order to illustrate a few points, | would 
state that | have recently returned from a visit 
to Scotland. | find in one foundry two moulding 
machine making castings for housing schemes. 
These moulding machines were operated by two 
men, whose maximum output was thirty complete 
moulds jer day. | myself, on the Continent of 
Europe, have seen the same machines and the same 
plant, operated by two labourers, producing ten 
complete moulds per hour. 

On going into the matter further, I found that 
the men in Scotland were determined that the 
machines were not going to produce more than 
thirty moulds per day. [| am not blaming the 
men themselves; it may be that they were paid on 
the wrong basis, and that, however many they pro- 
duced, they would get no more money. IL do not 
know, because | had no means of ascertaining 
the inner working of the company. But the most 
important point to remember is this, that if 
those machines only produced thirty moulds per 
day, as against ten per hour on the Continent 
with the same number of men, it is quite evident 
that trade wil] eventually find its way to the Con- 
tinent. 

As a matter of fact, it may be startling to some 
British ironfounders to know that the castings 
for British housing schemes are being made by 
thousands on the Continent of Europe to-day, 
simply because, generally speaking, British iron- 
founders have not been sufficiently progressive. 
or, on the other hand, that the Trade Unions are 
not assisting the manufacturers to get the articles 
at the lowest possible price. 

I have recently seen thousands of castings for 
British domestic use being made on moulding 
machines on the Continent, and delivered into 
England at ai price which would amaze some 
English iron-founders. These particular castings 
are all flat castings, and the majority of iron- 
founders persist that they could be made more 
cheaply by hand than by machines. This state- 
ment, as a matter of fact, is a mere assumption, 
and is not based on any fact. 

These particular castings are being made on 
moulding machines by unskilied labour on the 
Continent, and they are beating our men in jpro- 
duction, It is painfully evident, in going through 
British foundries, that the masters, on their side, 
are not supporting the men with up-to-date plant, 
and on the other side that the men are not sup- 
porting the masters by getting the best results 
from the plant at their disposal. 

The sum total of the matter is that trade is 
passing from our hands into other hands. We 
are humbugging ourselves about trade depression 
instead of frankly admitting our shortcomings 
and getting down to hard work to capture trade 
and revive our industries. We are trying to per- 
suade ourselves that we are suffering from causes 
hbevond our control. 

If we take the total trade of Great Britain, 
apart altogether from the foundry trade, what 
do we find’ We find that our exports are down 
and our imports are up. We tell ourselves that 
the trouble is due to political and financial diffi- 
culties in foreign countries. 

Nonsense! It is due entirely to our high cost of 
production. America, France, Holland, Belgium, 
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and other nations are beating their pre-war trade 
records ; they are simply doing this by a process of 
hard work and economical production, 

We have recently had a coal crisis, and there is 
no doubt about it that our coal trade in this 
country is in a very serious condition. This, of 
course, reflects itself upon every industry, and 
particularly upon our foundry industry. 

In recent conversation with a Scottish steel 
founder who makes colliery tub wheels in large 
quantities for the local collieries, he informed me 
that he had 200 different types of colliery tub 
wheels, every colliery engineer at the different col- 
lieries having his own particular fads. 

If these wheels were of a standard jattern, he 
could produce them at practically one-third of his 
present price. but simply and solely. because these 
engineers have their fads, it is impossible to pro 
duce on an economical basis. 

We persuade ourselyes that the depression in 
the coal trade is due to a lack of markets. What 
are the tacts’ Most of our old customers—the 
French, Italians, Dutch, and others—have actually 
consumed more coal annually since the war than 
they did before. It is not world trade that is 
wrong; it is British industry. 

Take the housing shortage; we put it down to 
the war. Humbug! It is due to our own indo- 
lence and Jack of enterprise. The Germans. 
French, Belgians, Americans, and other nations 
are not short of houses; they are building whilst 
we are talking about it, and whilst we have a 
large army of unemployed men walking the streets 
of Great Britain. These men would be compelled to 
work, and the Unions compelled also, in’ other 
countries, to give these men work to do in huilding 
houses for the population, 

The conditions of our coal trade abundantly 
illustrate our great capacity for humbugging our- 
selves. A special committee of experts reports 
that the crisis in the mining industry has arisen 
from causes beyond the control of coalowners or 
miners. Could anything be more false than this? 

Here are the facts. The end of the war found 
our ypre-war customers simply famishing for coal. 
Countless collieries had been destroyed or damaged 
in France and Poland. The mining industries of 
Russia and Austria simply stood paralysed; Ger- 
many, our greatest pre-war competitor, could not 
export half the quantity she exported before the 
war. As much as £5 per ton was offered for 
our coal. Against the 73,000,000) tons of coal 
exports we did in 1913, before any mines had 
heen damaged on the Continent by the Germans, 
and at a time when Germany was exporting at 
a great rate, we could easily have done 100,000,000 
tons of coal export since the war, 

The markets were very hungry for our coal: 
high prices were offered. We had the greatest 
coal trade chance ever recorded in the annals of 
commerce, What did we do? Instead of im- 
proving upon our pre-war slack methods, we 
slacked off still more. Instead of improving upon 
our poor outputs of five tons of work per man- 
week, we slacked off to four tons. Instead of 
heating our jpre-war 73,000,000 tons of exports, 
we so reduced working hours, and indulged in 
so many strikes in 1920 and 1921, that we only 
had a surplus of approximately 29,400,000 tons 
for export. 

We turned away customers and forced them 
to ransack the world for oil; we forced them to 
plan greater electrical and economical schemes : 
we forced them to send to the interior of the 
United States for coal; we forced them to dig 
deeply for coal in their own countries. Now to-day 
the foundry trade is forcing the consumers to 
go to the Continent for castings because our 
prices’ are not on an economical basis in_ this 
country. 

There is no doubt that until such times as 
we determine in this country that it is neces- 
sary not to work less since the war, but to work 
more, we are going to have the unemployment 
question strongly before our minds. Everybody 
seems to be wanting to work less and earn more 
money. This is impossible: it has been proved 
incontrovertibly that man has to work, and 
work hard. [f he wants to be prosperous he must 
work hard. This affects not only the workers 
in the factories, but the managing directors, 
office boys, and clerks. 


; 

Py 

; 
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The “VULCANTA” PATENT WHEEL MOULDING MACHINE. 


Patent No. £049, 


THE “VULCANIA” PATENT WHEEL MOULDING MACHINE is for moulding spur wheels with straight, sloping or 

Vee-shaped teeth, also bevel wheels, skew gear wheels, worm wheels and internal wheels. The machine head is carried 
on a pillar which is held in a base-plate bedded in the floor sand, and is made to slide on the pillar by means of a lever and 
link carried on a joint bearing, or by rack and pinion, or screw if thought advisable for the particular work it is being used for. 

An adjustable stop collar is provided for accurately deciding the depth of mould. On the removable head a slide is carried 
for supporting the patterns of the teeth to be moulded. This slide is made adjustable by screw or pinion gearing to the 
diameter required. The number of teeth to be moulded is decided by a special dividing plate into which a steel wedge or 
finger engages. The special dividing plate has milled vees, at the angle of 60° inclusive, around its circumference, to receive 
the steel wedge, which is adjusted by a screw having an internal spring to keep it in tension and to lock the head when 
ramming operations are being carried out. 


JAMES EVANS & CO., sarrannia worss, 


(MANCHESTER), LIMITED, 


BLACKFRIARS, MANCHESTER. 


— 
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Last November I stated in a Paper which I 
read before the Institute of British Foundrymen 
in Falkirk that men and women in all grades 
of society in this country are not working as hard 
as their Continental confréres. Every visit I 
pay to the Continent of Europe (and they are 
very frequent) confirms mere and more this same 
opinion. Until we get down to hard work, get a 
perfect understanding between the master and 
men on production, and until all grades of society 
put their backs to the wall as they did during 
the war, our unemployment question is not going 
to be solved. 

It is useless, in the meantime, to talk about 
rates of exchange and economical conditions in 
other countries. Let us first put our heuse in 
order, and then criticise other people’s.—I am, 
Sir, yours, etc., 

Austin S. Beecn. 

97, Queen Victoria Street, 

London, E.C.4. 


Titanium Aluminium Bronze. 


Titanium aluminium bronze is a new alloy de- 
veloped for parts requiring resistance to corrosion, 
or where non-magnetic properties are desired. It 
may be used in a wide variety of applications 
where strength and toughness are required. or 
where it is desirable to lighten the cross-section 
of castings. It has been found by tests to resist 
the corrosive action of salt water, tanning and sul- 
phite liquors better than the other bronzes. The 
approximate composition of the alloy is 90 per 
cent. copper and 10 per cent. aluminium, though 
some modifications contain 1 per cent. iron if the 
metal is required for heavy duty and resistance to 
wear and repeated shock. This alloy is about 10 
per cent. lighter than either yellow brass or man- 
ganese bronze, 17 per cent. lighter than phosphor 
bronze, and 15 per cent. lighter than red brass 
composition. 

The physical properties of titanium aluminium 
bronze compare quite closely with those of Swedish 
Bessemer steel with 0.35 per cent. carbon, and are 
as follows:—Tensile strength, 29.0 to 35.7 tous 
sq. in.; yield point, 9.7 to 11.6; elongation in 2-in., 
per cent., 15 to 25; reduction in area, per cent., 
16 to 24; specific gravity at 20 deg. C., 7.5; 
Brinell hardness, 90 to 100; pattern-maker’s allow- 
ence for shrinkage, in, per ft., 0.22; weight per 
cub, ft. in tb., 0.27; compression, elastic limit, 
tons sq. in., 8.4. 

The same alloy with 1 per cent. iron has a 
resistance to shear by impact of 750 to 850 ft. Ibs. 
per sq. in. 

In machining properties this alloy is more com- 
parable with the high-tin alloys than with ordinary 
brass. It has been found that for successful 
machining it is necessary to use tools of high speed 
steel that have keen cutting edges, and it is also 
essential that the work be kept perfectly cool. 
Any good cutting compound and forced flushing 
device can he used, and water is practically as 
good as anything else for the purpose. This 
allov has a tendency to seize, and it heats easily 
so that tools used on free cutting or short bronzes 
will not work satisfactorily on titanium aluminium 
bronze. 


Obituary. 


Mr. W. G. Davies, manager of the Uastle Foundry, 
Swansea, has been found drowned at Weston-super- 
Mare. 

Mr. H. Bewtay died on Friday, at the age of 82 
years, at his residence in Alcester Road, Moseley. Mr. 
Bewlay was born in Birmingham in 1843, and after 
leaving school became an articled pupil with Thomas 
Piggott & Company, engineers. His active connection 
with that firm’ extended over a period of 60 vears, and 
it remained up t6 the time of his death. When the 
company was incorporated in 1892 he became a direc- 
tor. A few years ago a presentation was made to him 
in recognition of his long association with the company 
and as a token of the esteem in which he was held. 
Mr. Bewlay was a member of the Institution of Civil 
Engineers. 
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Trade Talk. 


A FURNACE has been put out of blast at Ulverston. 
At poe however, a furnace is being prepared for 
work. 

Tue NortH British Locomotive Company, Lrmitep. 
of Glasgow, are to supply 15 Class 1 locomotives of 
the 4-4-0-wheel arrangement to the Southern Railway 
Company. 

G. L. Watson & Company, of Glasgow, have placed 
a contract with the Ailsa Shipbuilding Company, 
Limited, of Troon and Ayr, for a twin-screw ane 
with Diesel engines. 

THE SYNDICATE which is credited with the intention 
of developing the copper and iron mines at Avoca, 
Co. Wicklow, have served a month’s notice for posses- 
sion of the lands required. 

James TURNBULL Company, 3, New Street, Bir- 
mingham, have been appointed Birmingham and Mid- 
lands representatives of E. Jopling & Sons, Limited, 
Pallion Steel Works, Sunderland. 

Tue TMPorTs of foreign iron ore at the Senhouse 
Dock at Maryport during August amounted to 6,700 
tons, against 13,000 tons for July and 12,200 tons at 
the corresponding period of last year. 

Fercuson Brotuers (Port-Giascow), 
have received from the Crown Agents for the Colonies 
an order for a twin-screw passenger and cargo vessel, 
intended for service on the coast of East Africa. 
The builders will supply the propelling machinery. 

In appiTron to the sale of the ‘* Hecla,”’ ‘* Dido ”’ 
and ‘‘ Woolwich,” already announced, the Admiralty 
have decided to dispose of H.M.S. “ Diligence,’ 
Sandhurst ”’ (or ‘*‘Greenwich”’), Blenheim,” 
Southampton,” ‘‘ Dublin,’ ‘‘ Chatham,” and 
‘* Boadicea.”’ 

TuRBINE STEAMERS, Limitep, of Glasgow, have 

laced an order with Wm. Denny & Brothers, 
uimited, Dumbarton, for a new turbine steamer for 
service on the Clyde. The machinery will be sup- 
plied by the Parsons Marine Steam Turbine Com- 
pany, Limited, Wallsend. 

THE BUSINESS of Alldays & Onions, Limited, Great 
Western Works, Small Heath, Birmingham, which 
dates back to 1650, has, until recently, been conducted 
by a receiver and manager on behalf of the former 
debenture holders. It has now been transferred to a 
new company, and the business will be continued 
under the name of New Alldays & Onions, Limited. 
The board consists of Sir Wm. Mitchell Cotts, Bart., 
and Mr, A. T. Cocking, J.P. There will be no stop- 
page of work or break in the continuity of the business. 

Mr. F. BiGcGIn, speaking at the annual meeting of 
the Brightside Foundry and Engineering Company, 
Limited, in Sheffield, urged the adoption of the 
slogan, “ Britain for the British,’’ and the purchase 
of British goods only. A large heating contract, he 
said, was being given to a foreign firm by a public 
body, in spite of the fact that a British tender was 
equal or even a little more favourable. It was a 
great shame, in fact almost a crime, that money 
spent out of the public purse should go abroad while 
we had so much unemployment. 

IN CONSEQUENCE of continued activity in the cement 
trade, importance is attached by the Associated Port- 
land Cement Manufacturers to the early completion of 
their reconstruction scheme at Bevans Works, North- 
fleet. More than 500 men are engaged continuously 
on day and night shifts, and the directors hope to 
reopen the works in the early spring. The demolition 
of the old plant has already been carried out, and 
considerable headway made with the new buildings. 
Ten chimneys, the tallest of which was 220 feet high, 
have successfully been thrown, and levelling operations 
have been completed. The new rotary kilns will be 
the largest in the world. The constructive part of 
the work completed includes the erection of the new 
washmills and two clay mixers and the laying of a 
slurry main, about a mile in length, from the wash- 
mills to the mixers. Work is proceeding rapidly on 
the rotary foundation, the cement storage silos, and 
the grinding mills. Ferrocrete, the new rapidly harden- 
ing cement. is being used for more than 60 per cent. 
of the new buildings. Work on the new concrete jetty, 
which will be 600 feet long and have a springtide 
low-water depth of 26 feet, is still in the very early 
stages, but preparations have been made to manufac- 
ture the concrete piles on which the jetty will be 
built. These piles will be 60 feet long and 18 inches 
square, reinforced, and made of ferrocrete cement. 
The output of 10,000 tons of cement a week will 
exceed that of any other works in Europe. Clay 
will be broken down at the pits in Swanscombe Woods, 
and pumped through 1} miles of pipes to storage, 
whence it will be conveyed by gravitation into wash- 
mills. These are situated near a chalk hill, which 


will be quarried by a steam navvy at the rate of 
150 tons an hour. By means of special lifts the wagons 
conveying the chalk can be raised bodily and tipped 
over the top of the wash-mills, flints being removed 
from the bottom of the mills direct into other wagons. 
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STERLING 
MOULDING BOXES 


THE SECRET OF THE STRENGTH 
AND DURABILITY OF STERLING BOXES 


LIES IN THE ROLLED STEEL CONSTRUCTION. 


HAVE YOUR NEXT LOT OF BOXES MADE IN 
ROLLED STEEL 


Light in Weight—Easy to Handle—Strong and Durable—Absolutely Accurate. 


OVER 600,000 
STERLING BOXES 
HAVE BEEN SOLD 


3,500 FOUNDRIES 
ARE NOW USING 
STERLINGS 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams “LOWOOD, DEEPCAR.” 


SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes. FORGINGS of every description. BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 


CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS 
Established 1872. 


Telegraphic Address: ‘‘ Steel, Glasgow.” 


The STEEL COMPANY OF SCOTLAND, tia. 


= 
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IRON AND STEEL MARKETS. 


Pig-iron. 


MIDDLESBROUGH.—The coming of autumn has 
brought little change in the outlook of the Cleveland 
iron trade, and so far has been without promise of 
improvement in the final quarter of the year. The 
foundries on the North-East Coast. with a few excep 
tions, are far from busy, and this is reflected in 
diminished inquiry for iron, while the purchases that 
are effected are only to cover immediate requirements. 
Sales to Scotland last month turned out rather better 
than had been anticipated, but the foundries there 
are also very quiet, and business meanwhile has fallen 
away again. Cleveland, moreover, has to face severe 
competition from Continental iron. In the meantime 
prices are again lower as follow :—No. 1 foundry, 
72s.: No. 3 G.M.B.. 68s.: No. 4 foundry, 67s. ; and 
No. 4 forge, 66s, 6d. per ton. 

The shipments of pig-iron from the port of Middles 
brough and Skinningrove during August amounted to 
28,496 tons, as compared with 24,834 tons in July. 
an increase of 3,662 tons. 

While the hematite trade is relatively in a healthier 
position than foundry iron, there is still a great deal 
of room for improvement. The quotation for East 
Coast mixed numbers is lower at 75s. per ton, 
and is now rather on the easier side. No. 1 1s 
offered at 75s. 6d. per ton. On the North-West Coast 
prices are to some extent a matter of arrangement, but 
nominally Bessemer mixed numbers are £4 6s. c.i.f. 
Welsh ports, £4 5s. 6d. per ton delivered at Glasgow, 
£4 10s. 6d. per ton delivered at Sheffield, and £4 15s. 
per ton delivered at Birmingham. 

LANCASHIRE.— Business in the local markets for 
foundry pig is now mostly confined to small orders, 
sellers reporting a constant flow of orders for 10, 20 
and 50 tons. with urgent requests for immediate de- 
livery, which must mean that many of the iron- 
founders of the district are working without any 
stock. Sellers of Derbyshire No. 3 pig usually quote 
75s. per ton delivered in Manchester, although it may 
be possible sometimes to buy at a little less where 
that iron comes into close competition with Lincoln 
shire. The latter iron is, of course, not in such large 
supply as the former. and, as a rule, sellers are will- 
ing to take 1s. per ton less for it. notwithstanding 
the fact that the carriage is ls. 6d. per ton higher. 

THE MIDLANDS.—Markets in this district con- 
tinue inactive, consumers adhering to the principle 
of buying from hand to mouth; whereas formerly 
foundries purchased quantities of certainly not less 
than 100 tons. they are now limiting their orders to 
two or three trucks at a time. In spite of the fact 
that a few weeks ago makers stated that they could 
not reduce the prices any more, it is possible at the 
present moment to get some concession from both 
Derbyshire and Northants furnaces. Current quota 
tions are as follow:—Derbyshire No. foundry. 
7s. 6d.; forge, 59s. to 60s.; Staffordshire No. 3 
foundry, 69s.; forge, 67s. 6d.; Northants No. 3 
foundry, 62s. 6d.; forge. 57s. 6d. 


Scrap. 


Most of the markets for scrap material remain quiet. 
with demand for foundry metal much below the aver- 
age for this period of the vear. In Scotland prices are 
still inclined to ease. and consumers do not seem 
anxious at all to contract, believing that the bottom 
has not yet been reached. and, as they can obtain 
their present limited requirements, there is 
to worry about forward deliveries. Machinery cast 
scrap remains unchanged. There is practically no 
buying of scrap on account of the very cheap foundry 
pig-iron now heing offered from the Continent. The 
price nominally, however. is around 72s. 6d. to 73s. 6d. 
per ton. Ordinary cast-iron scrap to the same speci- 
fication is 5s. per ton less. and for steelworks cast 


non 65s. to 67s. 6d. per ton. 


no need 


Metals. 


Copper.— Adverse American advices recently have 
had a corresponding effect upon values of standard 
copper, which relapsed to round about £62 cash, but 
later recovered slightly. It is not surprising perhaps, 
that the market is quieter, in view of the holiday 
period, or that but little support is being accorded to 
values, as although consumption generally throughout 
Europe is quite cood, there is really no necessity jor 
users to cover their requirements immediately. It 1s 
quite on the Looks therefore that the lull will persist 
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until the seasonal trade recovery, which is normally due 
towaras the end of the present month. Current quota- 
tions :—Cash ; Thursday, £62; Friday, £62 10s.; Mon- 
day, £62 12s. 6d.; Tuesday, £62 5s.; Wednesday, 


£62. 

Three Months ; Thursday, £63: Friday, £63 7s. 6d. : 
Monday, £63 12s. 6d.; ‘Tuesday, £63 5s.; Wednesday. 
£63. 

Tin.—In the absence of any substantial buying by 
American and Eupropean consumers it is not. sur- 
prising that tin values have relapsed several pounds 
per ton. The States have certainly not heen very 
large buyers of late, probably with a view to forcing 
prices to a lower level, but at the same time there is 
a strong suspicion that they have been taking metal 
direct from the East. While these views are held, of 
course, they are likely to stiffen the attitude of holders 
to a greater extent than would otherwise be the case, 
particularly as the intrinsic position of the metal 
appears sound. At any rate, it is confidently pre- 
dicted that values will again advance. Current quota- 
tions :—C'ash : Thursday, £252 17s. 6d.: Friday, 
£255 12s. 6d.; Monday, £257; Tuesday, €256 5s.: 
Wednesday, £254 12s. 6d. 

Three Months: Thursday. £255 12s. 6d.: Friday. 
€259 10s.: Monday, £259 10s.; Tuesday, £228 15s. : 
Wednesday, £257. 

Spelter.—Consumptive demand for this metal of late 
has been fairly active, and dealers have given steady 
support. Belgium is not selling much, so that the 
placing of orders for new supplies has been largely 
confined to America. British imports for the seven 
months to the end of July amounted to 78,755 tons, »s 
against 70,136 tons in the same period in 1924. Cur- 
rent quotations :—Ordinary : Thursday, £36 153. : Fri- 
day, £36 15s.: Monday, £36 16s. 3d.: Tuesday, 
£36 18s. 9d.: Wednesday, £36 18s. 9d. 

Lead.—In the market for soft foreign pig consumers 
have been buying more freely, and re-purchases against 
short sales have helped an advance. Recently a good 
tonnage of Mexican lead came to hand, but was ab- 
sorbed, and the searcity of available supplies in 
America is likely to continue to be a factor for some 
time, and thus threaten to curtail shipments to Earo- 
pean ports from North America. Developments .n 
this metal have claimed mucin attention, with a steady 
rise in the price. Current quotations.—Soft foreign 
(prompt): Thursday, £38; Friday, £38 15s. ; Monday, 
£39: Tuesday, £39: Wednesday, £38 


A New F orce-F: 


Messrs. Joseph Kaye & Sons, Limited, Lock 
Works, Leeds, and 93, High Holborn, London, 
W.C.1, are placing on the market a new patent 
seamless-steel force-feed oilcan (as per illustration). 
For numerous purposes the force-feed method is 
superseding the slow feed of the valve oil-feeder. 
One pressure of the thumb button ensures a jet 
of oil being forced instantly to the spot required. 


The solid steel handle is riveted to the body and 
the spout is double wrapped by a special process 
and practically seamless. The top is fastened to 
the body of the oilean by means of a serrated join- 
ing as used in the same firm’s well-known seamless 
steel oilean. They have just received an order 
from the Admiralty for 2,574 force-feed oil-feeders. 
Various sizes are made from }-pint to 2-pint, in 
steel or polished copper or brass. Other features 
of this can are the shape of the spout, which 
permits of intricate parts of machinery being 
oiled with ease, and the shape of the handle. 
which allows of the use of the can for consider- 
able periods with comfort. 


Williams Brothers & Piggott, Limited.—This com- 
pany, who own the Midland Tube Mills and Brass 
Foundry, Herbert Road. Small Heath, Birmingham, 
and have London offices at 22, Imperial Buildings, 
Ludgate Circus, E.C.4, have sent us a copy of their 
hrass-foundry catalogue, a handsomely-bound volume 
of just under 300 pages. The articles of general brass 
foundry contained in this catalogue number approxi 
mately 600, and are adequately illustrated and in 
dexed. both alphabetically and numerically, a feature 
very often lacking in some modern catalogues. The 
company’s tube and moulding catalogue includes over 
1.200 designs of sectional tubes, mouldings and 
headings. 
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FOUNDRY EQUIPMENT 


SPECIALISTS 
In This Class of Work. 


NEW ALLDAYS & ONIONS LTD. 


GT. WESTERN WORKS BIRMINGHAM. 


17, Victoria St., London, S.W.1. 


TELEGRAMS: Mixoist, London. 
TELEPHONE: Vic. 9125-6-7. 


ELECTRIC FURNACES FOR ALL PURPOSES 


OVER 126,000 K.V.A. INSTALLED. 


HEROULT FURNACES, 


RESISTANCE FURNACES for 
ENAMELLING, ANNEALING, 
etc. 


AJAX NORTHRUP HIGH- 
FREQUENCY FURNACES. 


AJAX-WYATT FURNACES 
for BRASS, etc. 


60 FURNACES ORDERED 
SINCE NOVEMBER 1924, 


77% OF THE DUST 


and Grit caught by a 


DAVIDSON 


Patent 


FLUE DUST 
COLLECTOR 


installed in a London 
Power Station so 


fine that it will pass 
through al 20 Mesh Screen 


The “Davidson’’ Patent Flue Dust 
Collector removes not only cinders from 
the flue gases, but extracts the most 
minute particles of dust and grit. The 
Fan, which provides the Induced Draught, 
operates the Dust Collector, no other 
running auxiliary being necessary. 


“DAVIDSON ” 
FLUE DUST COLLECTORS 


Have been installed in Shoreditch Power 
Station ; Central Electric Power Station ; 
Charing Cross Power Station; Marylebone 
Power Station; Treforest Power Station; 
Deptford Power Station ; Grimsby Power 
Station ; Barton Power Station, Manchester; 
Provan Chemical Works, Glasgow; and 
many others are in course of erection. 


DAVIDSON & CO., 
LIMITED 


Sirocco Engineering Works, Belfast 


LONDON, MANCHESTER, BIRMINGHAM, GLASGOW, 
CARDIFF, BRISTOL AND 
NEWCASTLE - ON - TYNE. 
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WEEKLY PRICE CURRENT. 
COPPER. Ferro-phosphorus, 20/25%, PIG-IRON. PHOSPHOR BRONZE 
£oa da £22 0 0 (f.0.t. unless otherwise stated). Per lb. basis. 

Standard cash 62 0 0 Ferro-tungsten— N.E. Coast— Strip a: ie 

Three months 630 80/85%,c.fr. 1/7} to 1/8 lb. Foundry No. 1 Sheet w. 1 33 

Electrolytic 67 10 0 Tungsten metal powder— Foundry No.3... 63’/- Wire 1 33 

Tough .. 515 0 98/99%, Foundry No. .. 67/- Rods.. 1 3 

Best selected .. 66 5 O Ferro-chrome— Forge No. 4 -- 66/6 Tubes 1 8 

Sheets .. 4/6% car. .. £23 10 0 Hematite No.1 .. 75/6 Castings 1 2 

India .. 6/8% car. .. £23 0 0 Hematite M/Nos. ..  75/- Delivery 3 cwt. free. 

Wire bars ‘ 68 10 0 8/10% car. .. £22 10 0 N.W. Coast— 10% phos. cop. £40 above B.S. 
Do. Sept. -Oct. 68 7 6 Ferro-chrome— Hem. M/Nos. d/d Glas. 85/6 15%, phos. cop. £50 above B.S 
Do. Nov. 68 10 0 Max. 2% car. £42 10 0 », d/d Birm. -- 95/- Phosphor tin (5%) £30 above 

Ingot bars .. 68 2 6 Max. 1% car. £52 0 0 Midlands— price of English ingota. 

H.C. wire rods 7210 0 Max. 0.70% car. £56 10 0 Staffs.common* .. 102/- ©, Crirrorp & Son, Luwrrep. 

Off. av. cash, Aug. 62 13 6 70%, carbonless 1/5 lb. » No. 4 forge . 67/6 ; 

Do. ,3mnths. Aug. 63 13 0 Nickel—99%, » No. 3 foundry NICKEL SILVER, &c. 
Do. Sttimnt, Aug. 62 13 44 cubes or pellets £170 to £175 Shrops. basic Per lb 
Do., Electro, Aug. 68 7 9 Cobalt metal—98/99% ,, Cold blast,ord.* 190/- Ingots for raising 9d. to 1/3 
Do., B.S., Aug. 66 3 1} 10/- lb. +» rolliron* 195/-  Rolled— 

Aver. spot price Aluminium 98/99% £118 * d/d Birmingham. To 9in. wide 1/3 to1/9 
copper, Aug. 62 13 43 Metallic Chromium— Northants forge -- 57/6 To 12 in. wide 1/3} te 1/9} 
Do.,wire bars, Aug. 68 12 1} 96/98% ay 3/9 Ib. », fdry No.3 -- 62/6 To 15 in. wide 1/34 to 1/9} 

Solid drawn tubes 134d. Ferro-manganese (net)— Derbyshire forge -. 59/- To 18 in. wide 1/4 to 1/10 

Braved tubes .. 134d. 76/80%, loose £15 7 6 » fdry No.3 .. 67/6 To 21 in. wide 1/44 to 1/103 

Wire .. 10d. 76/80%, packed £16 7 6 ic 70/- To 25in. wide 1/5 to 1/11 

76/80%, export £15 5 0 Scotland— Ingots for spoons 
BRASS. Metallic manganese— Foundry No.1 .. 85/6 and forks 9d. to 1/54 

Solid drawn tubes 12d. 94/96%, carbonless 2/-Ib. No.3 .. 80/6 Ingots rolled to 

Teened takes .. 134d. Per ton unless otherwise Hem. M/Nos. 81/6 spoon size 1/- to 1/8} 

Rods, drawn .. 114d. stated. — (d/d district)— 63) Wire round— 

Rods, extd. or rlld. —_3/0 to 10 G. .. 1/64 to 2/14 

to 10 w.g. oid. ter f in ry Lin No.3... with extras according to gauge. 
ire .. 104d. cs. forge 69/- 

ofa. 6 fdry. No 3 .. 72/- AMERICAN IRON & STEEL 

Yellow metal sede tungsten ° 4 At Pittsburgh — 
Do. 4x4 Squares 8d. .C. hemati -. 90/6 stated. 

a. buyers’ works, Lines. (at furnaces)— No. 2X foundry, Phila, 21.76 
4 Extras > 

Rounds and squares Forge No. 4 -»  63/- No. 2 foundry, Valley 20.26 

TIN. 3in. and over .. 4d. Ib. No.3. Birm. 

Standard cash 254 12 6 Rounds and squares Lancashire (d/d eq. Man.)— Bessemer 20.76 

Three months... 257 0) 0 under }in.to fin. 3d. Ib. Derby forge 66/6  Malleable 20.36 

English . 25410 0 Do. under 4 in. to fdry. No.3 .. 75/-  Greyforge .. .. 19.76 

Bars... 25610 6 fein. Northants foundry Ferro-man: 80%, 115.00 

Straits .. .. 261 10 0 Flate, } in. x} in. No. 3 75/6 Bess. raile,h’y, at mill 43.08 

Australian .. 257 0 0 to under lin. x fin. 3d.1b. Daizell, No. 3 at mill 43.08 

Eastern 264 0 Do. under Jin. x gin. 1/-Ib. Summerlee, No. 3 98/- Bess. billets 35.00 

Banca 259 0 Bevels of approved Glengarnock No.3 98/- 0.-h. billets 36.00 

Off. aver.cash,Aug. 258 12 8} sizes and sections 6d. Ib. Gartsherrie, No. 3.. 98/- 0.-h. sheet bars .. 36.00 
De., 3 mths., Aug. 258 6 63 Barscuttolength 10%extra Monkiand, No.3 .. 98/- Wirerods .. .. 45.00 
Do.,Sttlmnt. Avg. 258 13 0 Coltness, No.3 .. 98/- Cents. 

Aver. spot., Aug. 258 13 0 Scrap from high-speed Shotts, No.3... 98/- Iron bars, Phila. .. 2.12 

tool s' Steel ba 1.98 
Scrap pieces... 3d. Tank 
_ SPELTER. Turningsandswarf 1d. FINISHEDIRONANDSTEEL, Tank plates 

Ordinary 3618 9 Per Ib, net, d/d steel makers’ 

Remelted .. 3610 0 ts Usual District deliveries for Skelp, grooved steel 1.90 

Heed .. 3015 0 tron; delivered consumers’ Skelp, sheared steel 1.96 

Electro 99.9 .. 41 5 0 SCRAP. siation for steel. Steelhoops . 2.40 

English 37°76 SouthWales—£ s.d.£ s. Iron— £s.d. £8. d. Sheets, black, No. 28 3.15 

India. .. 38110 0 Hvy, steel 3 5 a 126tol2 10 0 Sheets, galv.,No.28 .. 4.20 

Zinc dust .. 4300 Bundled steel 12 7 6 Sheets, blue an’l’'d 9 & 10 2.30 

Zinc ashes 0 &shrngs. 3 | Oto3 5 0 to 3 united Wire nails .. 2.65 

Off. aver, Aug. 36 9 1} Mixed iron . 13 2 6 Plainwire . 2.50 

Aver., spot, Aug. 3613 9 & steel 218 0to3 2 0 Nut and ‘bolt ll 7 6 Barbed wire, galv. — 

Heavy cast Hoops 14 0 Oto 15 0 0 Tinplate, 100 lb. box .. $5.50 
LEAD iron 360to3 7 6 Marked bars 
Good machinery for Staffs. 1410 0 

Soft foreign ppt. 38 0 0 foundries 3 10 0to3 12 6 Gas ony ww 1215 0 Welsh te os 37/6 

English -- 3910 0 Bolts and nuts, 

Off. ave Aug. 37 8 43 

A .  Cleveland— din.x4in. ..1615 © Durham & North. 
verage spot, Aug. 38 3 9 Heavy steel .. 217 6 — » foundry .. 38/- 

ZINC SHE & Steel turnings... 2 3 0 Ship platee 8 0 0to8 15 0 furnace 15/- 

Zinesh Cast-iron borings 2 0 0 Boiler pits. £11 10tol3 0 0 Other Districts, foundry 35/- 
ncsheets, English 43 10 0 Heavy forge 400 Chequer plts.£ 915tol0 5 0 furnace (Basis) 13/6 
Do. V.M.exwhf. 43 0 0 Bushelled scrap 3 4 0 Angles £715 O0to8 5 0 a 

Cast-iron scrap Tees £9 0 O0t09 5 0 TINPLATES. 

Bette lly i 3 7 6 Channels £77 6to7 17 6 f.o.b. Bristol Channel porte. 

ry plates 42 0 0 Lancashire— Joists £715 Oto 8 5 0 LC. Cokes, 20x14, box 19/1} 
Cast-iron scrap.. 310 0 Roundsand Squares ve 28x20, ,, 38/3 
ANTIMONY. Heavy wrought 3in. to S5fin. .. 9 0 O 2 20x10, ,, 27/9 
Special brands,Eng. 74 10 0 3100to3 12 6 Rounds under 3 in. nt 183x14, ,, 20/- 
inese - 65 0 0 Steel turnings .. 2 5 0 to fin.. 815 0 CW 20x14, ,, 17/7 
Crude .. - 50 0 ; Flats, over Sin. 28 x 20 35/44 
London — Merchants’ buying wideandup .. 9100 20x10, 24/44 
QUICKSILVER. prices delivered yard. Flats, 5in.toljin. 8100 18814, 18/14 
Quicksilver .. 1310 0 Copper(clean).. 53 0 0 Rails, heavy .. 810 0 Terneplates 28x20, 35/6 per 
Brass (clean) .. 40 0 0 Fishplates -- 1210 0 box basis f.o.b. 
FERRO-ALLOYS AND Lead (less usual Hoops (Staffs.) 
STEEL-MAKING METALS. draft) .. £1100 to 1110 SWEDISH IRON. 

Ferro silicon Tea lead -- 2910 0 Black sheets, 24g. 11 10 0 Bars, hammered £19/0 to £20/0 
45/50% ne Re 2 Zinc... 24 0 0 Galv. cor. sheets, Rolled Ord. £16/0/0 to £16/10/8 

New aluminium 24g. 16 5 0 Nailrods 1650 to £16160 
erro-vanadium— cuttings -- 93 0 0 Galv. fencing wire Keg. steel nom. £33 to £35 
35/40% -- 16/6 Ib. va Bragiery ‘peed 48 0 0 8g. plain -- 14 0 0 Faggotsteelnom, £22 to £25 

Ferro-molybdenum— Gunmetal 48 0 0 Billets,soft 6 100to7 15 0 Blooms, according to quality 

70/75Y, c. free 7/-\b. Hollow pewter , - 180 0 0 Billets, hard .. 9 0 0 £10 to £14 

Ferro-titanium—- Shaped black Sheet bars6 10 0to6 15 0 Pig-iron £6150 to £7 0 0 

23/25% carbonless 1/1 1b. pewter... .. 130 0 0 Tin bars d/d 6 100 to 6 150 all f.0.b. Gothenburg, 
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TUBES. Electrolytic eons Tin (English ingots). Spelter (ordinary). 
Up to and £ 8. £ ad, £ ed. 
incl. 6 in. Sept. 3 67 10 ° inc. 5/- Sept. 3253 5 Oine. S0/- Sept. 3 3615 0 ine. 1/3 

Gas 55% ) Tube prices » + 6810 0 20/- » £33515 0 ,, 50/- » 8615 0 No change 

Water .. 50% are » 7 68 10 ONo change 30/- » 7 8616 2 inc. 1/3 

Steam .. 450, | now free. >» 68 5 5/- » 8 256 5 O dec. 20/- 2/6 
DAILY FLUCTUATIONS. os 9 « 15/- 9 25410 O ,, 35/- ” 9 3618 9 No change 

8. d. 8. 

Sept. 3 62 0 Wine. 5/- Sept. 3 25217 6 ine. 27/6 Sept. 3 “ 0 0 No change Sept. 3 39 0 O dec. 15/- 
» » 425512 6 ,, 58/- £ w » + 3910 Oine. 10/ 
8 «62 dec. 7/6 $256 5 0 dec. 15/- ,, 8 4310 ine. 10/- » 8 3910 Odee. 5/- 
© /— 6 32/6 9% 43.10 No change » 9 3910 O Nochange 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


Belgium :—Production of Manufactured Tron and Steel. 


Thick | _ | Thin ~ Steel | | 
Year. | Rails and | Tyres and| plates and | plates and | Merchant | Shapes. Joists. | rods and Steel Other | Totals, 
sleepers. | axles. sheets. sheets. bars. | hoops. | forgings. | material. 
Metric Metric Metric | Metric Metric Metric Metrie Metric | Metric | Metric Metric 
tons. tons. tons. tons. tons. tons. tons. tons. s, tons. | tons, tons. 
hous 
1890 .. 123,540 9,075 123,692 — — 459,821 — — 716,128 
1891 .. 133,332 10,625 125,299 434,789 | 703,685 
1892 127,439 9,103 131,591 — —_— 419,156 - | - — 687,289 
1893 106,112 7,648 143,600 _ _ 452,583 = | —_ _ 709,943 
1894 114,946 9,769 155,576 _ 514,317 794,608 
1895 122,782 7,359 151,653 30,952 813,846 
1896 148,210 10,497 177,250 677,386 1,013,343 
1897 138,354 10,87! 164,618 688,594 — 1,002,436 
1898 118,588 10,953 178,905 744,322 1,052,768 
1899 .. 123,936 11,212 203,499 770,501 1,109,148 
1900 .. 134,821 11, ,934 160, "850 619,097 _ 926,702 
1901 .. 132,260 12,380 150,490 334,910 137,550 48,350 —_ | 54,260 _— 870,200 
1002 .. 268,220 12,790 168,630 380,990 113,990 109,390 _ | §2,940 _ 1,106,950 
1903 .. 351,540 17,810 187,910 416,360 118,410 119,860 64,730 306, ,630 
1906 .. — — — — — 1,522,990 
1907 .. 314,760 34,700 148,690 82,420 594,170 169,890 158,040 50, 100 6,690 _ 1,575,190 
1908 .. 191,370 29,000 135,390 93,790 544,810 119.5 5 121,490 39,570 3,750 _— 1,296,050 
1909 .. 214,000 33,960 170,750 112,160 628,740 139,380 151,880 | 101,770 3,570 — 1,569,560 
1910 347,890 31,860 177,110 122,830 672,730 172,190 168,000 | 126,530 2,530 _ 1,834,050 
2041 .. 337.520 35,450 211,410 130,250 711,320 183,570 196,590 121,790 6,220 _ 1,945,230 
1912 .. 339,060 40,320 258,800 141,290 878,640 195,750 213,820 144,300 8,560 _ 2,238,020 
1913 .. 341,870 34,180 354,650 614,130 187,420 175,210 14,220 8,220 _ 1,729,900 
1914 .. 152,750 15,270 244000 491,100 118,030 99,050 | 100,040 4,040 _ 1,224,280 
1915 .. 29,470 2,940 38,000 76,§ 7,6 5,490 1,770 620 — 2,88 
1916 9,730 2,500 67,000 122,200 2,880 440 5,230 1,210 _ 214,190 
1917 730 750 23,100 42,900 280 60 930 240 _ 990 
1919 .. 53,960 5,390 92,7 161,100 20,570 26,720 25,410 1,820 _ 387,670 
1920 .. 128,500 18,840 263,000 541,000 60,220 83,810 92,960 7,440 _ 1,195,770 
1921 .. 127,620 18,420 104,320 55,290 247,920 100,950 65,090 | 113,970 3,450 _— 837,940 
1922 .. 192,470 23,370 100,860 182 2" ,000 461,380 158,100 152,120 | 168,610 2,200 25,640 | 1,466,750 
1923 .. 227,560 33,940 145,110 217,140 734,840 164, 710 197,290 217,100 1,440 40,740 | 1,979,870 


WILLIAM JACKS GOMPANY, 


18, BENNETTS HILL, BIRMINGHAM. 


18, BENNETTS HILL, BIRMINGHAM. 
11, OLD HALL STREET, LIVERPOOL. 
EXCHANGE BLDGS., PORT TALBOT. 
FOWLERS BUILDINGS, BOMBAY. 
CLIVE STREET, CALCUTTA. 
ANGAPPA NAICK STREET, MADRAS. 


1, HONG KONG ROAD, SHANGHAI, 
OCEAN BUILDING, SINGAPORE. 
JAVA STREET, KUALA LUMPUR 
5, SHAFFRAZ ROAD, RANGOON. 

COX’S BUELDINGS, KARACHI. 
P.O. BOX 1580, CAIRO. 


PIG IRON 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


ROYAL EXCHANGE, 93, HOPE STREET, 


MIDDLESBROUGH. GLASGOW. 
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SMALL ADVERTISEMENTS. 


Notice. 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 


two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


HEMIST and Metallurgist desires change; young ; 

seven years’ experience In laboratory, steelworks and 
foundry ; University degree.——Box 438, Offices of THE 
Founpry TRapE JOURNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, 


OUNDRY MANAGER, or Foreman, disengaged, 
desires position; fifteen years’ practical experi- 
ence of motor-engine castings, specialities, water- and 
air-cooled cylinders ; expert machine moulding, cupola 
practice; sound technical knowledge of costing, esti- 
mating, foundry design; good organiser.—Box 442, 
Offices of THe Founpry ‘TRADE JOURNAL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 


JIRST-CLASS LTRONFOUNDER’S CLERK (R.W. 
Stove and Grate Section), fully experienced al! 
departments, open for enysagement; anywhere, any 
time: 30: married: ambitious; industrious: specialised 
Fransport, Buying; salary secondary consiceration. 
Nox 450. Offices of Tue Founpry Trane 
Bessemer House. 5, Duke Street. Adelphi, 


W.C.2. 


JOURNAL. 
London, 


YENTLEMAN wishes to represent Firm of Serap- 

iron Dealers in London; can influence 60/80 tous 

per week for a start. Replies should state commission 

offered and also approximate quotation for above quan- 

tity.—Box 444, Offices of Tue Founpry Trape 

JournaL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 


FOUNDRY FOREMAN, disengaged, desires posi- 
4 tion; experienced all branches of engineering and 
jobbing work, iron and non-ferrous, up-to-date on 
cupola and mixing of metals by analysis; McLain 
zraduate; good organiser.—Box 424, Offices of Tue 
‘ouNDRY TRADE JOURNAL, Bessemer House, 5, Duse 
Street, Adelphi, London, W.C.2. 


OUNDRYMAN or Handyman requires position 
as Cupola Tenter or Assistant (receiver or ordi- 
nary cupola), charger, liner, or ladle dauber; in Bir- 
mingham or near preferred ; strong, willing, married, 
ex-Service ; good references ; age 26; eight years’ mixed 
experience.—Box 418, Offices of THe Founpry Traps 
JourNnaL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 


AUCTION SALE. 


EK THE BRITISH MOTOR CASTINGS, LTD.— 
At Pheenix Street, West Bromwich, on Tuesday, 
September 22. at Eleven o'clock, FREEHOLD 
MODERN FOUNDRY PREMISES. with Land 
adjoining, containing in all an area of about 6 acres ; 
also LEASEHOLD FOUNDRY PREMISES, Welling- 
ton Street, Winson Green, Birmingham. ‘To be imme- 
diately followed, on the same day, by the Sale, in Lots, 
of the Modern FOUNDRY EQUIPMENT AND 
ELECTRICAL PLANT — three stationary type 
* Beardsley-Piper ’’ Sand Slingers, two 40-kw. twin- 
evlinder “ Campbell’? oil-driven Generating Sets, 
50 k.v.a. Transformer, ete. J. GRanam ‘TayLor, 
F.A.L., is instructed to Sell by Auction, on the Pre- 
mises at West Bromwich, as above. Catalogues from 
the Auctioneer, 44, Waterloo Street, Birmingham. 


PATENTS & TRADE MARKS. 
PATENT YOUR INVENTIONS, Trade-mark yom 


Goods. Advice, Handbook and Cons. free.—B. T 
Kine, C.1.M.E. (Regd. Pat. Agent, G.B., U.S.A., and 
Can.), 1464, Queen Victoria Street, E.C.4. 38 years’ 
refs. “Phone 682 Central. 

HE PROPRIETOR of British Patents Nos. 191875 

and 192677 (Div.), botn dated November 1, 1921, 
and both relating to “ Improvements in a Foundry 
Sand Mixer,”’ is desirous of entering into arrangements 
by way of a licence er otherwise on reasonable terms 
for the purpose of exploiting the above patents and 
ensuring their practical working in Great Britain.—All 
inquiries to be addressed to B. Sincer, Steger Build- 
ing, Chicago, Llinois. 


MACHINERY 


OR SALE.—20-in. and 24-in. Hall’s Invincible 
Sand Mixers; the original and best machine in the 
market for mixing old and new Foundry Sand, Coal 
Dust, etc.—Apply Penvey & Porter (ENG.), Lrp., 
Lincoln. 
AND MIXERS.—New and secondhand. Ask as 
to quote.—W. Breatey & Company, Lrp., Russell 
Street, Sheffield. 


MACHINERY, PLANT, &c. 

HORIZONTAL DOUBLE - GEARED STEAM 
WINCH; Clarke Chapman; pair 7-in. eyls., 12-in. 
stroke, drum 24 in. diam., 33-in. face. 

HORIZONTAL DOUBLE - GEARED STEAM 
WINCH: Clarke Chapman; 4 cyis., 11 in. diam by 
12-in. stroke. 

Five 40-h.p. MOTOR-DRIVEN WINCHES; drum 
20 in. diam., 27-in. face, motor 220 volts, 930 revs. 

Seven Nearly New HOISTING AND TRAVERS- 
ING PETROL WINCHES, for loads up to 10 ewts. 

LANCASHIRE BOILER, 8 ft. x 8 ft. 6 in. 
diameter : reinsure 100 Ihs. pressure. 

LANCASHIRE BOILER, 30 ft. x 7 ft. 6 in. 
diameter; reinsure 120 Ibs. pressure. 
CATALOGUE OF STOCK MACHINERY, 6,000 Lots. 

Free on Application. Inspection Invited. 


THOs W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


REY IRON FOUNDRYMAN wants position as 

Foundry Manager or Foreman; sound technique 

in all branches ; costing, estimating and commercial 

experience ; salary mode:ate.—Box 402, Offices of THE 

Founpry Trave Journat, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 


ATTERNMAKER, age 32, desires change ; at pre- 
sent in charge of small shop: good experience in 
Machine Moulding and General Patternmaking.—Box 
448. Offices of THe Founpry TRApE JOURNAL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 


PROPERTY. 


CHAIN WORKS FOR SALE. 
In the North of France, near Calais. 

IMPORTANT WORKS FOR THE MANUFAC- 
TURE OF FORGED CHAINS for marine work, 
towage, railway companies, mines, etc. BUILD- 
INGS ARE NEW AND MODERN, with a floor area 
of over 11,000 square metres, with possibility of ex- 
tension; complete with railway connection, weigh- 
bridge, electric swing bridge, and_ transformers. 
EQUIPMENT IS COMPLETE WITH LATEST 
IMPROVEMENTS. The factory is the proprietor 
of special marks agreed by LLOYD’S REGISTER 
the VERITAS, and the DEPARTMENT OF 
ROADS AND BRIDGES. PROSPECTS FOR 
FUTURE EXCELLENT. Price 1,600,000 French 
Francs. 

Address inquiries, T. Tatmant, 87 Rue de Paris. 
Pantin (Seine), France. 


MISCELLANEOUS. 


JPDEERLESS ” Core Sand Binder.—Please see ou~ 
advertisement this Journal. September 3, page 
six, and try a sample; drum or cask.—-WILLIAM OLSEN, 
Hull. 
EDGES.—Good hard wood; made to your own 
size. Send your inquiries and ask for sample. — 
Lawson, Watton & Co., Newcastle / Tyne. 


NEW CUPOLA 
30° DROP-BOTTOM CUPOLA, by 


Constructiona! Co., new and unused, with 
steel charging stage 14’ 10’. A bargain, £65. 
Spark arrester and wind belt included ; will sell 
cupola only for £45, F.0.R. PORTON. 


NEW LADLES 


30 Cwt.EVANS - £24 
5 Ton EVANS - £42 
6 Ton THWAITES- £40 


BUY FROM ME AND SAVE MONEY. 
ALEX. HAMMOND, 
FOUNDRY MACHINERY MERCHANT, 
BOXTED,” SLOUGH. 


= 
| 
Be 


